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This document is for the following email discussion:
 [107#55][NR IIOT] CG/SPS for TSC (Oppo)
	Intended outcome: Confirmation MAC CE, HARQ ID determination, multiple configurations, determine configuration for periodicity. Progress based on input of this meeting, can take into account R1 agreements. 
	Deadline:  Thursday 2019-10-03
2.	Discussion
For the sake of information, below is the recap of the RAN2 related meeting agreements.
RAN2#105bis:
R2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS).
R2 assumes short SPS/CG periodicities and/or multiple SPS/CG configurations and/or combination thereof could be used to mitigate the periodicity misalignment between the TSN periodicity and CG/SPS periodicity. Other solutions not precluded, e.g. to address resource consumption. 
Will support “short” SPS periodicities, at least down to 0.5ms
Ask R1 on feasibility, and additionally the feasibility to go down to even lower values, e.g. 2 symb.  
R2 assumes that activation/deactivation is done by DCI. 
RAN1 should address activation/deactivation DCIs related with configured grant Type 2 and SPS in the case of multiple configurations
When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID

The following discussion and questions are mainly set up based on review of companies’ proposals related to CG/SPS for scheduling enhancement for TSC submitted to RAN2#107.

2.1 Multiple configurations
 
In Rel-16 IIoT, it is agreed to support multiple configured grant (CG) configurations at least for different services/traffic types and/or for enhancing reliability and reducing latency. For multiple SPS configurations, RAN2 assumes that the maximum number of active SPS configurations for a given BWP of a serving cell in the specification is 8 or 16 (FFS) and requests RAN1’s feedback.
According to RAN1 agreements, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16. There is no consensus on whether to support up to 16 SPS configurations for a given BWP of a serving cell. 
Agreement in RAN1#97:
· Regarding Q1 in the LS in R1-1905940:
· Although RAN1 has not completely analysed the potential impact of supporting up to 16 SPS configurations for a given BWP of a serving cell, RAN1 has the understanding that 8 SPS configurations for a given BWP of a serving cell is sufficient in Rel-16
The following question is to check companies’ views on the maximum number of simultaneous active SPS configurations per BWP per serving cell.
Question 1 From RAN2 point of view, which one is proposed as the maximum number of simultaneously activated SPS configurations per BWP per serving cell?
a) 8;
b) 16.
	Company
	Preferred Option
	Comments if any

	Ericsson
	b
	To be future-proof and to be better in handling of non-integer aligned periodical TSN traffics, Rel-16 should support up to 16 SPS configurations. In this way, 8 TSN traffic classes (as handled with IEEE Qbv), further services like VOIP and the cases of non-integer aligned TSN traffic, can all be handled. 

	DOCOMO
	Option a)
	Unlike uplink that there always exists delay between the UL grant and PUSCH. For downlink, timely scheduling the PDSCH by dynamic DL assignment is always available. The motivation for asking large number of SPS configurations is weaker compared to UL configured grant. Therefore, 8 is the maximum number of simultaneously activated SPS configurations per BWP per serving cell. 

	CATT
	a)
	We also share the view with RAN1 that 8 simultaneously activate SPS configurations per BWP per serving cell is sufficient.

	LG
	a
	As RAN1 recommended, 8 SPS configurations per BWP of a serving cell is sufficient.

	Nokia
	b)
	To be future proof, we think it is better to support 16 configurations. If RAN1 identifies any blocking issues, then we could revisit. The number of supported configurations may also be a UE capability, but from signaling point of view, it is better to support a maximum 16 configurations already.

	Huawei
	a)
	We agree with RAN1 that 8 SPS configurations per BWP per serving cell is sufficient. Besides, we can have smaller signaling load to indicate 8 SPS configurations instead of 16 with e.g. SPS configuration index. Further, having at least two HARQ processes for each SPS configuration can bring extra scheduling flexibility which would be difficult to achieve with only one HARQ process per SPS configuration.

	Qualcomm
	a
	We think 8 is sufficient for Rel-16 and this view was expressed by 
· RAN1 (see RAN1 agreement quoted above this question) and 
· RAN2 (RAN2 LS R2-1905473 says “From RAN2 perspective 8 was proposed as it seems to be sufficient for current TSC requirements”. 

Given the limited time left in Rel-16 and given that RAN1 has not considered impacts of supporting 16, we prefer to not consider 16 further in Rel-16. 

	vivo
	a)
	We should follow RAN1’s suggestion at least in this release. 

	CMCC
	a)
	Since RAN1 had recommended 8 SPS configurations per BWP of a serving cell is sufficient and the limited time budget left in Rel-16, we prefer to support 8 SPS configurations per BWP per serving cell in this release. 

	ITRI
	a)
	Agree with RAN1 that 8 SPS configurations per BWP per serving cell is sufficient for Rel-16. 

	Intel
	a
	RAN2 can follow RAN1's recommendation.

	ZTE
	a
	Since RAN1 have already achieved the agreement that support at most 8 SPS configuration for a given BWP, it is the best for RAN2 to follow RAN1’s agreement for avoiding the cyclic discussion for a same issue.

	Samsung
	a
	As RAN1 recommended, we also think 8 is sufficient.

	III
	a
	For Rel-16, 8 SPS configurations for a given BWP of a serving cell is sufficient.

	OPPO
	a)
	According to RAN1 agreement, potential impact of supporting up to 16 SPS configurations are not completely analyzed. To avoid potential issue discovered by RAN1 in the future, we can support up to 8 SPS configurations in this stage.

	MediaTek
	a)
	We share Docomo’s view that the motivation for a large number of DL SPS configurations is weaker compared to UL configured grants, so prefer to stick with RAN1’s recommendation.

	InterDigital
	a)
	8 is sufficient and is in line with RAN1’s recommendation.

	Lenovo & MotoM
	b)
	We respect RAN1 agreement. But RAN2 can also discuss for the possibility of more SPS configurations which can fulfill RAN1 requirement at the same time. From signaling design, it needs future proof and introduce more SPS configuration will not means much additional signaling overhead. On the other hand, it is not excluded yet to support the case of non-integer NR supported periodicities by multiple SPS configurations, which needs more than 8 simultaneously SPS configurations



Summary of replies for Q1
Option a): 15 companies (DOCOMO, CATT, LG, Huawei, Qualcomm, vivo, CMCC, ITRI, Intel, ZTE, Samsung, III, OPPO, MediaTek, InterDigital).
Option b): 3 companies (Ericsson, Nokia, Lenovo & MotoM).
Majority companies support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell, to align with RAN1 agreement. 3 companies indicate that the maximum number of simultaneously activated SPS configurations should be 16 for non-integer aligned periodical TSN traffics/other traffics like e.g. VOIP. Based on majority companies’ views, we propose as below:
Proposal 1: Support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell. 

In the case of multiple CG/SPS configurations, RAN1 has agreed to support separate activation/release for different configured grant Type 2/SPS configurations for a given BWP of a serving cell. 
Agreements in RAN1#96bis:
· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations 
· Support separate activation for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more DL SPS configurations
· Support separate release for different DL SPS configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more DL SPS configurations 
Intend to follow RAN1 agreement, it seems necessary to introduce an indication to identify which SPS/CG configuration is activated/released in one DCI. In Rel-15 LTE URLLC, a similar indication named as SPS-configindex is specified, to identify each SPS among multiple SPS configurations. 
Example in SPS-Config IE in TS 36.331:

SPS-ConfigUL-ToReleaseList-r15 ::= SEQUENCE (SIZE (1..maxConfigSPS-r15)) OF SPS-ConfigIndex-r15

	SPS-Config field descriptions

	sps-ConfigIndex
Indicates the index of one of multiple SL/UL SPS configurations.


Not only for DCI-based activation/release. The index is also useful to support Release or AddMod list, i.e., it is also applicable to Type-1 CG. Thus, the following question is to check whether it is agreeable to follow Rel-15 LTE, i.e. introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations.
Question 2 Do companies agree to introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE?
a) Yes;
b) No. Please elaborate in comments.
	Company
	Preferred Option
	Comments if any

	Ericsson
	Yes
	

	DOCOMO
	a) Yes
	

	CATT
	a) Yes
	RAN1 agreed that the CG configuration index is indicated in the Release DCI for separate CG release (in case of no higher layer configured release state(s)). It makes sense to extend it to SPS as well. Moreover, a CG configuration index provides a flexible solution for HARQ ID calculation as well as CG confirmation MAC CE.

	LG
	a) Yes
	SPS/CG index is needed not only to efficiently manage multiple SPS/CG configurations but also to enhance LCP mapping restrictions for CG configurations as agreed in RAN2#107.

	Nokia
	a)
	It is needed at least for DCI activation to work.

	Huawei
	a) Yes
	Configuration index is needed

	Qualcomm
	Yes
	

	vivo
	Yes
	

	CMCC
	Yes
	Introduction of SPS/CG index can simplify multiple SPS/CGs management. 

	ITRI
	Yes
	

	Intel
	a) Yes
	LTE principle can be followed.

	Zte
	a
	

	Samsung
	a) Yes
	

	III
	Yes
	

	OPPO
	a) Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	

	Lenovo & MotoM
	a) Yes
	

	Sequans
	a) Yes
	



Summary of replies for Q2
All companies support to introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE. Some companies indicate that SPS/CG index can also be used for e.g. separate activation/release, HARQ ID determination, LCP mapping restrictions. Based on majority companies’ views, we propose as below:
Proposal 2: Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.

RAN1 has agreed to support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell. 
Agreements in RAN1#97:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release. 
· FFS details. 
Agreements in RAN1#98:
· M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
In this release DCI, M<=4 bits indication is applied to indicate which CG configuration(s) is/are released. In details, in the case, up to 2^M states are configurable and each of the state can be mapped to a single or multiple CG configurations. If one state is configured and indicated in a joint release DCI, it means that the CG(s) associated to this state is/are released. Otherwise, gNB releases one CG configuration at one time. 
Thus, to support joint release for multiple CG configurations, it seems necessary to define the association between each state and the CG configuration(s) in RRC message. Companies are invited to share their view on introduction of the association between each state and the CG configuration(s) in RRC message.
Question 3 Do companies agree that the association between state (used in the joint release DCI) and the CG configuration(s) for type-2 CG needs to be configured via RRC message?
a) Yes;
b) No. Please elaborate in comments.
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	RAN1 has agreed that this association is configurable by higher layer 

	DOCOMO
	a) Yes
	Question 3 seems not necessary. RAN1 already agreed following
· “Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication”

	CATT
	a) Yes
	We understand this is the RAN1 agreement.

	LG
	a) Yes
	The association between state (i.e. M-bit indication) and the CG configuration(s) should be configured by the network via RRC message.

	Nokia
	a)
	This has been already agreed by RAN1 to our understanding, but we can confirm this. We could further agree that DCI state is configured in ConfiguredGrantConfig IE.

	Huawei
	a) Yes 
	Reason for YES is obvious, RRC message should be used to define the association. 

	Qualcomm
	Yes
	

	vivo
	Yes
	We should follow the RAN1 agreements.

	CMCC
	Yes 
	It has been agreed in RAN1. 

	ITRI
	Yes
	

	Intel
	a) Yes
	The association is configured by RRC, according to RAN1 agreement.

	ZTE
	Yes
	Since RAN1 have explained how to utilize the 4 bits length in DCI to indicate one or multiple configured grants, for the next step, we think we need to focus on how to associate the bit state to one or multiple configured grant configuration in RRC signaling.

	Samsung
	Yes
	

	III
	Yes
	

	OPPO
	a) Yes
	To confirm RAN1 agreement. 

	MediaTek
	Yes
	Unclear why this question is posed as RAN1 agreements indicate that the states are configured by higher layers.

	InterDigital
	a) Yes
	As agreed by RAN1

	Lenovo & MotoM
	a) Yes
	We would like to align with RAN1 agreement here

	Sequans
	a) Yes
	



Summary of replies for Q3
All companies support to follow RAN1 agreement, i.e. the association between state (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message. 
Based on companies’ views, we propose as below:
Proposal 3: The association between state (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.

Another question is how to configure multiple CGs, i.e. among multiple CG, each CG configuration is configured separately, or some CG configurations share a number of common parameters (i.e. group-based configuration). 
ConfiguredGrantConfig information element

ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                		   OPTIONAL,   -- Need S,
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                    INTEGER (1..64)                                                     OPTIONAL,   -- Need R
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,       -- Need R
    ...
}

CG-UCI-OnPUSCH ::= CHOICE {
    dynamic                                 SEQUENCE (SIZE (1..4)) OF BetaOffsets,
    semiStatic                              BetaOffsets
}

RAN1 agrees to support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell. FFS whether or not some parameters can be common among different configured grant configurations. As discussed in [4][5][11][13] [15] [24], two solutions are provided for further selection: 
- One is to introduce group-based configuration, i.e. UE can be configured with one or more configured grant configuration group. Within a group, some parameters can be common across multiple configured grant configurations, i.e., not necessarily to be set separately for each configuration.
- Another solution is to configure each CG configuration independently, which is similar as the rule in Rel-15 LTE URLLC. 
It would be good to understand if which one is the preferred option by companies.
Question 4 How to configure multiple configured grant configurations?
a) Each CG is always configured independently; 
b) Introduce group-based CG configurations, i.e., some parameters are common across CGs within the same group[4] (if this option is selected, please indicate which parameter should be shared between CGs within the same group); ;
c) Other (please elaborate in comments)
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	Note in RAN1#98, it is concluded that
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16
In our understanding, RAN1 will not further discuss whether or not some parameters can be common or not in Rel-16, because this is related to the joint activation DCI discussion. 
Group-based CG configuration is then merely an RRC signalling optimization, for which the need is not justified. 

	DOCOMO
	b)
	From our understanding, RRC configuration and L1 activation/deactivation is separate discussion, not necessarily related. Even if the RRC configuration is separate, the release can be joint; or RRC configuration is joint, the activation/release can be separate by introducing the CG/SPS index. 

For the case of supporting different traffic types, separate parameter configuration for each CG is necessary; But for the case of mitigating the periodicity misalignment between the TSN periodicity and CG/SPS periodicity by multiple configurations for a given traffic type, full configurability is not necessary. As analyzed in our paper R2-1909648, at least 26 octets, i.e. 208bits, are needed for single Type 1 CG, and 42 octets, i.e. 336 bits, are needed for single Type 2 CG. Since most parameters can be shared, it is more efficient to list the parameters that need to be separated configured, see below:
· cg-DMRS-Configuration
· timeDomainOffset
· timeDomainAllocation
· frequencyDomainAllocation
· antennaPort
· dmrs-SeqInitialization
· srs-ResourceIndicator
· frequencyHoppingOffset


	CATT
	b)
	Since one objective of such grouping is to provide staggered allocations in time, all parameters could be shared except the time domain offset for type-1 grants. For type 2 grants, a time offset across consecutive grants (in the same period) of a group would need to be defined. Such approach could also be used for type-1 grants, thus with a common time domain offset.
However, the key question is whether the CG group would share the same index (in which case it can be viewed as one CG configuration) or different indexes would be used to distinguish the different CGs (in which case the grouping is only an ASN.1 optimization). We believe a common index should be used to save CG index space.

	LG
	a
	Some companies proposed to introduce a group-based configuration in order to reduce the signaling overhead to configure or manage the multiple SPS/CG configurations. However, considering the semi-static service property of the TSC traffic, the SPS/CG configurations to serve the TSC traffic is also semi-static and the signaling overhead to configure multiple SPS/CG configurations seems not so significant.

	Nokia
	a)
	Option a) is mandatory as RAN1 agreed at least some of the configurations have to be independent (e.g. if they serve different traffic flows). 
Since RAN1 agreed that joint activation is not supported, we do not really see the benefit of having CG groups. Signalling overhead-wise, according to our analysis in [11], we would save around 220 bits per each additional CG configuration. This means that by having a group of four CGs we would save around 660 bits, i.e. 82 bytes. We find this negligible and not worth additional complexity of specifying CG groups.

	Huawei
	a
	We understand that RAN1 has already agreed that no support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16. Further, we don’t see having partially common parameters would bring meaningful benefits when CGs are configured. Either CGs are independently configured or CGs that are configured within a group shall have same parameters. Partially common parameters will create unnecessary complexity. 

	Qualcomm
	a
	Option a is simple and adequate.

Option b has following downsides:
· Benefits are likely not significant since RRC signaling associated with CGs are not expected to be frequent.
· Solution will clearly be more complex than option a.
It will likely be time-consuming to converge on a design as we will have to first identify shared parameters and non-shared parameters, associated signaling etc.

	vivo
	a
	Agree with Ericsson.
We consider that if we want to introduce some common configuration between different CG(s), more discussion on which parameter(s) can be common is needed in both RAN1 and RAN2. To save our discussion time in Rel-16, the RRC signaling optimization may be discussed in the next release.

	CMCC
	b
	As agreed in RAN1#95 meeting, multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency. And in factory automation, for instance, the control action to UE repeats thousand times per day and the UE’s mobility range is limited; the scheduling scheme for the UE is relatively predictable and constant for a long time, i.e. using the same duration/TB size and modulation scheme. In case of multiple SPSs or CGs support one type of service for reliability requirements, the constant information, such as MCS, could be expressed as a common part and only variety information should be specified separately.

	ITRI
	a
	Option a is simple and enough for Rel-16 if the benefit is not significant. 

	Intel
	a
	As discussed in our contribution R2-1910905, we don’t think it is necessary to introduce additional mechanisms to solve non-integer multiple of period issue (the main motivation to introduce group-based CG configuration). Considering that the RRC signalling saving is not significant, it is proposed that SPS/CG configurations are configured in RRC signalling independently.

	ZTE
	a
	Generally speaking , we support the group based configured grant is because that multiple configured grants maybe configured to UE for accommodating one specific TSC traffic under some scenarios (i.e non-interger multiple times issue ). Thus these multiple configured grants shall be activated or deactivated simultaneously, thus these multiple configured grants can be allocated into one group.that’s our basic intention of saving  DCI consumption for one specific TSC service. 
However, From RAN1’s conclusion that do not support joint activation in a DCI for configured grant type 2, furthermore, they also have provided the resolution of  joint release one or multiple configured grants via using only 4 bits indication. Thus it seems that there is no need for RAN2 to continue studying  group based configured grant type 2 configuration.


	Samsung
	a
	Agree with Ericsson that it is merely RRC signaling optimization.

	III
	a
	Agree with Ericsson and ZTE. Since joint activation for CG type 2 is not supported in Rel-16, the benefit of group-based CG configuration is not significant. 

	OPPO
	a
	Agree with Ericsson

	MediaTek
	a)
	This is dedicated RRC signaling that is rarely sent. We do not see a strong need to optimise this.

	InterDigital
	a
	Agree with Ericsson. No strong rational to change the baseline.

	Lenovo & MotoM
	a)
	a) is the baseline option and b) is the optimization of the signaling. a) is simpler in our understanding



Summary of replies for Q4
Option a): 15 companies (Ericsson, LG, Nokia, Huawei, Qualcomm, vivo, ITRI, Intel, ZTE, Samsung, III, OPPO, MediaTek, InterDigital, Lenovo & MotoM).

Option b): 3 companies (DOCOMO, CATT, CMCC).
Option c): 0 company. 

Majority companies support Option a, which is similar as in Rel-15 LTE URLLC. The main reason to choose Option a: 1) anyway separate configuration is mandatory, 2) joint-activation is not agreed by RAN1 in Rel-16, 3) the benefit of RRC signaling optimization is not sufficient. 3 companies prefer Option b to decrease the signaling overhead at least for the case e.g. multiple CGs are configured for enhancing reliability and reducing latency. They indicate much parameters can be shared except e.g. time domain offset. In addition, one company indicates that RRC configuration and L1 activation/deactivation is separate discussion.
Based on majority companies’ views, we propose as below:
Proposal 4: Each CG configuration is always configured independently, as in Rel-15 LTE. 

Similar to Question 4, one working assumption in RAN1 is support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell. 
Working assumption in RAN1#98:
Support joint release in a DCI for two or more SPS configurations for a given BWP of a serving cell
· Reusing the joint release mechanism as that defined for UL type 2 CG
For the mechanism on joint release for multiple SPS configurations, RAN1 tends to reuse the joint release mechanism as that defined for UL type-2 CG. If RAN1 working assumption is agreed, we wonder whether the principle achieved for Q4 for CG can be applied to multiple SPS configuration case. 
Question 5 If RAN1 working assumption for joint release for multiple SPS configuration is agreed, do companies agree that the association between state (used in the joint release DCI) and the SPS configuration(s) needs to be configured via RRC message?
a) Yes;
b) No. Please elaborate in comments.
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	If the working assumption is confirmed, we prefer the same approach as for UL CG.

	DOCOMO
	a) Yes
	Same comment as Question 3, RAN1 already agreed Reusing the joint release mechanism as that defined for UL type 2 CG for SPS.

	CATT
	a) Yes
	We understand this is what RAN1 also assumed with “Reusing the joint release mechanism as that defined for UL type 2 CG”.

	LG
	a) Yes
	Same comment as in Q3.

	Nokia
	a)
	The same solution as for CG would most likely be applicable, but we need to wait for RAN1 agreement anyway.

	Huawei
	a) Yes
	Same as for Q3

	Qualcomm
	a) Yes
	

	vivo
	Yes
	We can follow the same approach for the configured grant.

	CMCC
	
	

	ITRI
	a)
	

	Intel
	a) Yes
	Same as Q3.

	Zte
	Yes
	Same as Q3

	Samsung
	a) Yes
	

	III
	Yes
	

	OPPO
	a
	Same approach should be applied to SPS and CG if the working assumption is agreed by RAN1.

	MediaTek
	Yes
	Same as Q3

	InterDigital
	a) Yes
	Same approach can be used, as in Q3

	Lenovo & MotoM
	a) Yes
	

	Sequans
	a) Yes
	



Summary of replies for Q5
Based on RAN1 agreement, one working assumption is support joint release in a DCI for two or more SPS configurations. 
All companies support the association between state (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption is confirmed. Based on companies’ views, we propose as below:
Proposal 5: The association between state (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.

Similarly as CG configuration, FFS how to configure multiple SPSs, i.e. among multiple SPSs, each SPS configuration is configured separately, or some SPS configurations share a number of common parameters (i.e. group-based configuration).
Question 6 How to configure multiple SPS configurations?
a) Each SPS is always configured independently; 
b) Introduce group-based SPS configurations, i.e., some parameters are common across SPSs within the same group[4] (if this option is selected, please indicate which parameter should be shared between CGs within the same group);
c) Other (please elaborate in comments)
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	Note in RAN1#98, it is also concluded that
· There is no consensus to support joint activation in a DCI for two or more SPS configurations for a given BWP of a serving cell in rel-16. 
Similar to CG, this is then merely an RRC signalling optimization, for which the need is not justified.

	DOCOMO
	b)
	Same comments as Question 4 that RRC configuration and L1 activation/deactivation is separate discussion, not necessarily related.
Actually, in Rel.15, except parameters of periodicity, nrofHARQ-Processes, n1PUCCH-AN, mcs-Table which are configured by SPS-Config, other parameters share the same parameters configured by PDSCH-Config. For Rel.16 multiple SPS configurations used for reducing the alignment delay, current Rel.15 all parameters configured by SPS-Config can be shared, namely periodicity, nrofHARQ-Processes, n1PUCCH-AN, mcs-Table. 

	CATT
	b)
	Same answer as Q4.

	LG
	a
	Same comment as in Q4.

	Nokia
	a)
	Option a) is mandatory while option b) could be specified on top. However, since RAN1 agreed not to support group activation of SPS, there is no use of specifying SPS groups apart from signaling overhead reduction which is negligible in this case also. 

	Huawei
	a
	Each SPS shall be configured independently, with the same consideration on partially common parameters configuration in Q4. 

	Qualcomm
	a
	Please see our comments in our answer to Question 4

	vivo
	a
	Same comments as Q4.

	CMCC
	a
	Same comments as Q4.

	ITRI
	a
	Same answer as Q4. 

	Intel
	a
	Same as Q4.

	ZTE
	a
	Same answer as Q4

	Samsung
	a
	Samse as Q4

	III
	a
	The same reason as CG configuration. 

	OPPO
	a
	Similar as Q4, the benefit of group-based SPS configurations is unclear.

	MediaTek
	a)
	Same as Q4

	InterDigital
	a
	Same approach can be used, as in Q4

	Lenovo & MotoM
	a)
	Same as Q4

	Sequans
	
	Same as Q4



Summary of replies for Q6
Option a): 16 companies(Ericsson, LG, Nokia, Huawei, Qualcomm, vivo, ITRI, Intel, ZTE, Samsung, III, OPPO, MediaTek, InterDigital, Lenovo & MotoM, CMCC).
Option b): 2 companies (DOCOMO, CATT).
Option c): 0 company. 

Companies provide the similar reason as in Q4. In summary, majority companies support Option a, and 2 companies prefer Option b. Companies supporting Option b indicate that much parameters can be shared e.g. periodicity, nrofHARQ-Processes.
Based on majority companies’ views, we propose as below:
Proposal 6: Each SPS configuration is always configured independently, as in Rel-15 LTE. 

In Rel-15 NR, Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. For the same Serving Cell, there is a restriction that the MAC entity is configured with either Type 1 or Type 2. When the multiple configured grants are configured in Rel-16, FFS is the feasibility of simultaneous Type 1 & 2 configurations in a BWP from L2 perspectives. In [1][5][13], some companies provide their reasons and support simultaneous activation of type 1 and type 2 configured grants. The following question is to check companies’ views on the feasibility.
Question 7 Whether to support simultaneous Type 1 & 2 CG configurations in a BWP?
a) Yes;
b) No.
1) Simultaneous Type-1 and Type-2 configurations can be supported within a cell, i.e., different types of CG on different BWP;
2) Keep the R15 per-cell type restriction as it is.
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	We do not see any benefits of mixing these two types to be active together for the same BWP, but there does not seem to be any technical or specification issues with allowing the parallel configuration either. 

	DOCOMO
	a) Yes
	It is not complex from both specification and operation perspective to support simultaneous Type 1 and Type 2 CG in a BWP; Rather it is beneficial to support it considering the different traffic types, use cases and operation flexibility. 

	CATT
	a) Yes
	We see no reason to restrict to one or the other CG type.

	LG
	a) Yes
	Since CG type 1 and CG Type 2 have different purposes, they could be configured and activated at the same time.

	Nokia
	a)
	RAN1 has already agreed that from PHY perspective, there is nothing that prevents simultaneous configuration of Type & Type 2 CG in the same BWP. From higher layer perspective, we also do not see any technical issue with supporting this. 

	Huawei
	a) Yes
	Having simultaneous Type 1 & 2 CG configurations in a BWP can bring scheduling flexibility without visible issues from L2 perspective. 

	Qualcomm
	No, b (2)
	The benefits of allowing simultaneous type 1 and 2 configurations are not clear and it will end up adding a test case for a setting without a clear practical use.

If needed, we are okay with supporting simultaneous configuration as long as at least one use case for it is identified and a separate capability indicating simultaneous support is also introduced.

	Vivo
	Yes
	We see no extra specification impact of supporting simultaneous activation of CG Type 1 and 2.

	CMCC
	a) Yes
	It can bring the benefit to support simultaneous configurations considering the different traffic types, use cases and operation flexibility, without obvious complexity.

	ITRI
	a
	CG type 1 and CG Type 2 are for different traffic types, and we do not see any restriction needed. 

	Intel
	a) Yes
	OK to support simultaneous Type-1 and Type-2 configurations per BWP. It should be noted that the restriction of maximum 12 CG configurations per BWP still applies, i.e. the total number of CG configurations (including both Type-1 and Type-2) per BWP should not exceed 12.

	ZTE
	yes
	Since we have already discussed how to handle the collision between CG VS CG, we think at this stage we do not have these limitation as Rel-15

	Samsung
	a) Yes
	Since there seems no complexity on the simultaneous configurations, it is better to give NW such flexibility.

	III
	Yes
	Considering the scenario that CG type 1 for URLLC and CG type 2 for voice support is coexisted in a cell, we support a.  

	OPPO
	a
	From our point of view, it seems that no technical issue exists to support simultaneous Type 1 & 2 CG configurations. For more flexibility, we propose simultaneous Type 1 & 2 CG configurations in a BWP.

	MediaTek
	Yes
	We see no strong reason to introduce such a limitation.

	InterDigital
	a) Yes
	Given there is no impact from a specifications point of view.

	Lenovo & MotoM
	a) Yes
	We see no extra specification impact of supporting simultaneous activation of CG Type 1 and 2.

	Sequans
	a) Yes
	



Summary of replies for Q7
Option a): 18 companies (Ericsson, DOCOMO, CATT, LG, Nokia, Huawei, vivo, CMCC, ITRI, Intel, ZTE, Samsung, III, OPPO, MediaTek, InterDigital, Lenovo & MotoM, Sequans).
Option b-1): 0 company.
Option b-2): 1 company (Qualcomm).
Majority companies support simultaneous Type 1 & 2 CG configurations in a BWP, for the reason 1) it is not complex from either specification or technical perspective, 2) it is benefit of e.g. NW flexibility, 3) it can support different traffic types. One company prefers to keep the R15 per-cell type restriction as it is, and indicates that there may not be a test case with clear practical use. But, they are okay with supporting simultaneous configuration as long as at least one use case for it is identified and a separate capability indicating simultaneous support is also introduced.
Based on majority companies’ views, we propose as below:
Proposal 7: Support simultaneous Type 1 & 2 CG configurations in a BWP.

In LTE Rel-15, in order for supporting multiple UL SPS configurations, the related UE capabilities are introduced, i.e. UE uses 
· pusch-SPS-MaxConfigSubframe-r15, pusch-SPS-MaxConfigSlot-r15, pusch-SPS-MaxConfigSubslot-r15 to report the maximum number of SPS configurations per UE;
· pusch-SPS-MultiConfigSubframe-r15, pusch-SPS-MultiConfigSlot-r15, pusch-SPS-MultiConfigSubslot-r15 to report the number of SPS configurations per cell;
And thus NW would configure the number of SPS configuration accordingly. 
To support multiple SPS/CG configurations in NR Rel-16, the issue is similar, i.e. as captured in in current stage-2 CR, it is FFS whether there are other restrictions of how many SPS/CG configurations are supported, e.g. per cell / per UE. Some proposals are provided in [1][5][28]. It is good to know companies view on introducing further restriction on the maximum number of CG/SPS configurations per UE/ Cell, e.g., in the form of UE capability.
FFS in current stage-2 CR:
Editor’s note: FFS whether the maximum number of supported active configured downlink assignments for a given BWP of a serving cell is 8 or 16. FFS whether there are other restrictions of how many SPS configurations are supported, e.g. per cell / per UE.
Editor’s note: FFS whether there are other restrictions of how many CG configurations are supported, e.g. per cell / per UE.
Question 8 Besides the maximum number of CG/SPS configuration per BWP, do companies agree to introduce further restriction on the maximum number of CG/SPS configurations per UE or per Cell, e.g., in the form of UE capability?
a) Yes;
b) No;
c) Too early to decide on capability issue.
	Company
	Preferred Option
	Comments if any

	Ericsson
	We prefer a), but..
	We understand this question refers to the maximum number of activated configurations. We prefer the restriction to be defined per MAC entity. For the other two options:
· On per Cell, there is one active BWP per cell and the additional restriction per Cell does not bring any practical difference.
· On per UE, in the case of DC, two network nodes need to coordinate. This coordination is unnecessary because CG/SPS is a scheduler functionality within in one MAC entity. 
The exact number can be decided later, but good to agree that we have this restriction to facilitate the confirmation MAC CE discussion.

	DOCOMO
	c)
	It can be discussed in later phase of the WI.

	CATT
	c)
	We do not see a need to add further restriction at Cell or UE level in the stage 2 or stage 3 specifications. UE capability can be discussed later.

	LG
	c
	

	Nokia
	a)
	As we indicated in [28], we think that in addition of maximum configured/active SPS/CG configuration per BWP, there will be a limitation of maximum number of SPS/CG per UE. We think the maximum number can be limited to 32. In future, we should define UE capability indicating the actual number of supported configurations.
We note that currently this is part of stage-2 description and stage-2 should be finalized at November meeting at the latest, so it would be good to understand companies positions already and not defer the discussion on this issue.

	Huawei
	b) No
	No need for further restrictions other than existing restriction on SPS/CG per BWP.

	Qualcomm
	(a)

	RAN1#97 agreed that maximum number of CGs per BWP of a serving cell is 12. Given this, a restriction should be specified in TS 38.331 capturing that that maximum for number of supported CGs per UE is 16. 

We could also introduce a restriction should be specified in TS 38.331 capturing that maximum for number of supported SPSs per UE is 16.

Further, a UE should be able to signal following capabilities:
· maximum number of simultaneously active CGs per BWP as a UE capability, which should be less than or equal to 12
· maximum number of simultaneously active CGs per Band-of-Band-Combination (BoBC), which should be less than or equal to 16 (i.e., the maximum number of supported CGs per UE)
· maximum number of simultaneously active SPS per BWP as a UE capability, which should be less than or equal to 8
· maximum number of simultaneously active SPSs per Band-of-Band-Combination (BoBC), which should be less than or equal to 16 (i.e., the maximum number of supported SPSs per UE)

	vivo
	a
	We agree with QC, but this could be discussed together with the UE capability discussion.

	CMCC
	c
	The UE capability can be discussed later

	ITRI
	c
	UE capability can be discussed later. 

	Intel
	c
	We can decide this later. RAN1 input might be needed as well.

	zte
	c
	The UE capability for the aspect of configured grant can be discussed in the future.

	Samsung
	b
	If RAN2 agrees independent configuration, ConfiguredGrantConfig and SPS-config are included in BWP configuration.  Thus, we do not see a necessity to have additional restriction on the number of configurations. Some companies think that it is capability issue. We are ok to postpone the discussion. 

	III
	a
	Agree with QC. gNB can configure suitable CG/SPS configuration if gNB knows the capability restrictions of UE. 

	OPPO
	c)
	The issue is related to UE capability and could be handled later.

	MediaTek
	a)
	As in Rel-15 where a maximum number of configured grants have been defined per cell group (i.e. per MAC entity), a maximum number should be introduced in Rel-16 as part of the UE’s capabilities.

	InterDigital
	a
	The max per cell can be discussed along with capability discussions

	Lenovo & MotoM
	c)
	The UE capability can be discussed later

	Sequans
	c)
	



Summary of replies for Q8
RAN2 has agreed on the maximum number of CG/SPS configurations per BWP. One left issue is whether to introduce further restriction, e.g. per UE or per cell.
Option a): 7 companies (Ericsson, Nokia, Qualcomm, vivo, III, MediaTek, InterDigital). Four of them prefer that the additional restriction is defined per UE. Two of them prefer that the additional restriction is defined per MAC entity. Two of them also agree to discuss this issue along with capability discussion. In addition, companies have different understandings on the exact max number for this additional restriction. 
Option b): 2 companies (Huawei, Samsung). One of the two also agrees to postpone the discussion considering that it may be UE capability issue.
Option c): 10 companies (DOCOMO, CATT, LG, CMCC, ITRI, Intel, ZTE, OPPO, Lenovo & MotoM, Sequans). They indicate that this issue is related to UE capability and can be decided later at this stage. 

Companies have different opinions on this issue. Thus, no consensus is achieved.

2.2 Determine configuration for periodicity
According to TR 22.804, diverse requirements are present for periodic deterministic communication. The periodicity of TSN data packets depends on the specific application. For example,  packets generation interval for machine control case will be within the range of 1 ms to 10 ms. As discussed in [26][27][31][33], it might be desirable to have the SPS/CG allocations periodicity aligned as much as possible with the generation interval. 
periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15kHz: 					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30kHz: 					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60kHz with normal CP: 	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60kHz with ECP: 			2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120kHz: 					2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}
 
The following question is to check companies view on the necessity of the periodicity of CG configuration extension.
Question 9 Do companies agree to extend legacy periodicity of CG configuration in Rel-16?
a) Yes. Please provide the value to be extended and justify their choice shortly.
1) Support selecting n*(2, 7 or 14) symbol for NCP and n*(2, 6 or 12) symbol for ECP with arbitrary values of n≥1 [26].
2) The slot factor n in Rel-16 CG periodicity is defined with a finer granularity in its lower range, compared to Rel-15, e.g.: n = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 32, 40, 64, 80, 128, 160, …} [27].
3) CG periodicities of any integer-multiple of one slot below a maximum value should be supported. [31][26].
4) One multiplying factor to the CG periodicity pool shall be introduced for adapting to the TSC traffic type, the actual periodicity value can be derived as the results from periodicity value multiply by multiplying factor.[33]
5) Other(please elaborate in comments)
b) No.
	Company
	Preferred Option
	Comments if any

	Ericsson
	a, 3 as baseline and 
further consult RAN1 on feasibility of a, 1
	In light of different TSN stream periodicities, we prefer maximum flexibility in terms of the supported periodicity values, conditioned on there are no technical concerns. For a,1), we understand that this implies to support a periodicity of 4 OFDM symbols (OS) with duration of 2 OS or a periodicity of 7*3 OS with a duration of 10 OS. This results in resource allocation across slot boundary, which goes beyond rel-15 baseline and needs further RAN1 investigation. 

	DOCOMO
	a)  and 2)
	2) is beneficial for supporting IIOT traffic with shorter periodicity by defining finer granularity in the lower range. Besides that, maximum periodicity can be extended but should be different for different SCS. For example, as in Rel.15, n=5120 is only applicable for SCS=120KHz, for 15KHz, n=5120 seems too large.

	CATT
	a) 2-3) and 1)
	2) and 3) are very similar and the simplest solution. The principle is to agree on increasing the granularity of the slot factor n in the lower range of n. We can further discuss the exact values. 1) could also be nice to have but is more complex since some mechanism needs to be added to avoid CG allocations crossing slot boundaries (disallowed in RAN1), e.g. n=3*7symbols period results in allocations starting in the middle of a slot, hence potentially crossing the slot boundary. 

	LG
	a-3
	Considering possible enhancement in future releases, it is more efficient to allow any integer-multiple of one slot below a maximum value than to add new periodicity values every time a new application requirement is added.

	Nokia
	a), 1) + CG occasion shifting approach as proposed in [36]
	We think option a), 1) gives most flexibility. The periodicity configuration would therefore consist of two parameters – an INTEGER(1..N) and ENUMERATE {2sym, 6-7sym, 12-14sym). The maximum value of N could be chosen such that the current maximum values of periodicities are achievable. We may avoid cross-slot boundary issues by restricting the configurations which the network may configure in Rel-16 as we do not think RAN1 will be able to solve the issue in Rel-16 anymore.
Additionally, the solution proposed in [36], even though focusing on addressing an issue of “non-integer” periodicities, can also be used to achieve arbitrary periodicities configurations even without introducing new periodicity values.

	Huawei
	a-3
	We shall start with using arbitrary integer multiple of one slot (n) which is straightforward in order to match TSC traffic periodicity. 

	Qualcomm
	Yes, option 3. 
	Option 3. As noted in [26] and [31], support for non-divisors of 10240 requires specification changes.  To limit impacts on testing, UEs should be able to signal capability in a granular manner.

Support for other options may require a closer analysis on RAN2 specification impacts and  input from RAN1.

	vivo
	a-3
	This is more aligned with the TSN traffic pattern.

	CMCC
	a-1&a-3
	a-2 and a-3 are for extension the periodicity larger than one slot via the usage of arbitrary integer multiple of one slot (n), while a-3 is more flexible; and a-1 can also achieve the extension of the short periodicity, e.g. 2*2symbols, 2*3 symbols, 2*4 symbols…

	ITRI
	a-3
	a-3 is simple and can be Rel-16 baseline. 

	Intel
	a-3
	We think a-2 is a special case of a-3. Discussion is needed on the maximum value.

	ZTE
	a-4 and 1)
	The target for making finer granularity of  periodicity is to match the  periodicity requirements from  a variety of TSC traffic types.
For a-2, Direct inserting value into the current periodicity pool (i.e the value of n) is not an efficient way since RAN2 need have a further discussion for determining which values shall be added into the current pool.
For a-3, in our understanding , the value type need to be changed from enumerate to integer which may increase the bit consumption to the periodicity  otherwise, there are a larger number of entries in one set. Besides, it does not support the symbol level periodicity as well as a-2.
For method  a-1 and a-4, they provide a similar  value extension approach so that the current periodicity value pool can be utilized adequately.  Compare between a-4 and a-1, a-4 can provide more flexible multiplexing factor than a-1.

	Samsung
	a-3
	

	III
	a-3
	Agree with Ericsson. a-1 may cause the problem of scheduling cross slot boundary, and a-3 covers a-2 and a-4. 

	OPPO
	a-3
	Give more flexibility on periodicity to support TSC traffic.

	MediaTek
	b)
	Current periodicities are chosen such that they are factors of 1024*numberOfSlotsPerFrame. This ensures that the periodicity of the CG is not changed at SFN wraparound. Other values cause a change in CG periodicity at SFN wrap (see formula in 38.321, 5.8.2). Before we choose additional values for CG periodicity, this issue at SFN wraparound needs to be addressed. 
As we have introduced multiple CG configurations, we can avoid the need for additional periodicities with the use of multiple configured grants e.g. with different time offsets as mentioned by other companies in earlier comments, or by overprovisioning (along with the use of LCH restrictions). 

	InterDigital
	a-3
	To provide sufficient configuration flexibility in a future-proof manner.

	Lenovo & MotoM
	a-1
	We think a-1 can provide more flexibility for network to handle with variety of TSN service periodicities, including non-integer periodicity. For cross slot boundary scheduling etc. feature that is not allowed by RAN1, this can be restricted by NW implementation.

	Sequans
	a-3
	



Summary of replies for Q9
Option a-1): 5 companies (CATT, Nokia, CMCC, ZTE, Lenovo & MotoM).
Option a-2): 2 companies (DOCOMO, CATT).
Option a-3): 14 companies (Ericsson, CATT, LG, Huawei, Qualcomm, vivo, CMCC, ITRI, Intel, Samsung, III, OPPO, InterDigital, Sequans).
Option a-4):  1 company (ZTE)
Option a-5):  0 company. 
Option b):  1 company (MediaTek)

Majority companies prefer Option a-3), for the reason 1) it is a simple solution, 2) it can match TSC traffic periodicity, 3) it can provide more configuration flexibility to TSC traffic. One left issue is the maximum value for integer N. 
Companies supporting Option a-2) consider that it is similar as Option a-3) and it is beneficial of supporting IIOT traffic with shorter periodicity by defining finer granularity in the lower range. Companies who are object to Option a-2) consider that it is less flexible and can be covered by Option a-3). 
Companies supporting Option a-1) consider that it is a most flexible one and can support both slot-level and symbol-level periodicity. Companies who are object to Option a-1) consider that it may cause the issue of resource allocation cross-slot boundary and request further RAN1 feedback.
One company prefers Option a-4). They think that Option a-4) can provide the similar value extension approach as Option a-1), but it is better than Option a-1). 
One company prefers Option b), for the reason 1) values other than current periodicities cause a change in CG periodicity at SFN wrap, 2) the need for additional periodicities can be avoided by using multiple configured grants e.g. with different time offsets, or by overprovisioning. 
Besides, one company also proposes CG occasion shifting approach. They think it can be designed to achieve arbitrary periodicities configurations even without introducing new periodicity values.
Based on majority companies’ views, we propose as below:
Proposal 8: CG periodicities of any integer-multiple of one slot below a maximum value should be supported. FFS on the maximum value of integer N. 

In legacy specification, the minimum periodicity of SPS configuration is 10ms, which is insufficient to support various TSC services. According to RAN2 agreement, RAN2 will support “short” SPS periodicities, at least down to 0.5ms. No consensus is achieved to support of DL SPS periodicity shorter than 1 slot in Rel-16. Companies are invited to provide their preferred extension of legacy periodicity of DL SPS configuration.
periodicity                ENUMERATED {ms10, ms20, ms32, ms40, ms64, ms80, ms128, ms160, ms320,ms640,
                                                            spare6, spare5, spare4, spare3, spare2, spare1},

Agreement in RAN1#97:
Regarding Q2 in LS from RAN2, the following is captured:
· RAN1 discussed the feasibility of support of shorter periodicities for DL SPS, it is feasible to support periodicity down to 1 slot for all SCSs and single SPS configuration with certain constraints related to HARQ-ACK feedback and combinations of DL & UL SCSs
Conclusion:
· RAN1 will continue to further investigate whether or not it is feasible to support periodicities shorter than 1 slot for SPS.
Agreement in RAN1#98:
Conclusion:
There is no consensus on support of DL SPS periodicity shorter than 1 slot in Rel-16. 

Question 10 What is the value to be extended for legacy periodicity of DL SPS configuration in Rel-16? 
a) The slot factor n in Rel-16 SPS periodicity is defined with a finer granularity in its lower range, compared to Rel-15, e.g.: n = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 32, 40, 64, 80, 128, 160, …} [27].
b) SPS periodicities of any integer-multiple of one slot below a maximum value should be supported. [31][26].
c) One multiplying factor to the SPS periodicity pool shall be introduced for adapting to the TSC traffic type, the actual periodicity value can be derived as the results from periodicity value multiply by multiplying factor.[33]
d) Other(please elaborate in comments)
	Company
	Preferred Option
	Comments if any

	Ericsson
	b as baseline.
	We prefer maximum flexibility in terms of the supported periodicity values and the same value set as in UL CG. 

	DOCOMO
	a)
	a) is preferred and the maximum periodicity should be defined per SCS. Similar reason as UL.  

	CATT
	a)-b)
	Same answer as for Q9. Slot factor values for CG and SPS should be harmonized.

	LG
	b
	Same comment as in Q9.

	Nokia
	b) + SPS occasion shifting approach as proposed in [36]
	We propose to follow the same approach as proposed for CG, but for SPS, since periodicity would always be a multiple of slot, we just need one configuration parameter, INTEGER(1..N).  The Maximum value could be set to allow for configuration of 640 ms (which is a maximum allowed periodicity currently), i.e. 5120 (for 120 kHz SCS). 
Additionally, the solution proposed in [36], even though focusing on addressing an issue of “non-integer” periodicities, can also be used to achieve arbitrary periodicities configurations even without introducing new periodicity values.

	Huawei
	b
	Same as for Q9

	Qualcomm
	b
	To limit impacts on testing, UEs should be able to signal capability in a granular manner.

	vivo
	b
	The slot granularity for SPS should be sufficient for this release.

	CMCC
	b
	Same comment as in Q9.

	ITRI
	b
	Same comment as in Q9. 

	Intel
	b
	Similar to UL CG case as discussed in Q9.

	ZTE
	c
	See above Q9

	Samsung
	b
	We prefer to have the same range with CG.

	III
	b
	SPS periodicities can be configured as the same rule of CG. 

	OPPO
	b
	We share the same view as Samsung.

	MediaTek
	d)
	SPS configuration can be extended to match CG periodicities in Rel-15. Additional periodicities are not necessary as multiple configurations along with time offsets, or overprovisioning with LCH restrictions will suffice, while not introducing issues at SFN wraparound.

	InterDigital
	b
	The same range for CG can be re-used 

	Lenovo & MotoM
	b
	We would like the parameter can provide more flexibility

	Sequans
	b
	



Summary of replies for Q10
Option a): 2 companies (DOCOMO, CATT).
Option b): 16 companies (Ericsson, CATT, LG, Nokia, Huawei, Qualcomm, vivo, CMCC, ITRI, Intel, Samsung, III, OPPO, InterDigital, Lenovo & MotoM, Sequans).
Option c):  1 company (ZTE)
Option d):  1 company (MediaTek)

Companies provide their preferred solutions based on the similar reason as in Q9. In summary, majority companies prefer Option b). Some of them suggest that SPS is with the same value set as UL CG. In addition, the company supporting Option d) suggests that SPS configuration can be extended to match CG periodicities in Rel-15.
Based on majority companies’ views, we propose as below:
Proposal 9: SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N. 

2.3 HARQ ID determination
With the intention to avoid HARQ ID collisions between multiple CG/SPS configurations, RAN2 has concluded to introduce a harqProcessIdOffset per configuration. One left issue is if the parameter is configured explicitly or implicitly. As discussed in [2][7][8] for each CG/SPS configuration, 
- One solution is that HARQ offset parameter is explicitly configured in RRC message provided by the network, 
- Another solution is that HARQ offset parameter is implicitly derived from other parameters, e.g. the offset is calculated based on the number of HARQ processes configured for each SPS/CG configuration. 
Question 11 Do companies think HARQ offset parameter should be configured by the network explicitly or implicitly for each CG/SPS configuration?
a) HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
b) HARQ offset parameter is implicitly derived from other parameters.
1) The offset used for HARQ process ID calculation of SPS/CG configuration index i should be equal to the total number of HARQ processes configured for the SPS/CG configurations with indexes lower than i [8]. 
2) Other (please elaborate in comments).
c) Other (please elaborate in comments).
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	The only benefit of this implication indication is that it reduces minor RRC signalling overhead. However, it has a limitation that requires a continuous HARQ process pool from HARQ process ID 0. 
An explicit configuration can allow a disjoint HARQ process pool and can also avoid using HARQ process ID 0, which was discussed under the context of MSG3 protection, see details in [9]. 

	DOCOMO
	a)
	a) is more flexible and can realize the option b).
In addition, option a) can configure the offset by taking into account the HARQ processes used for dynamic grant scheduled PUSCH. 

	CATT
	b)-1)
	The benefit of the implicit configuration is that it also manages automatically the HARQ offset (re)-assignment in case of CG release/addition, thus always providing a non-fragmented HP ID allocation. For example in the below figure, upon RRC release of SPS/CG#1, the HP IDs become fragmented and HP#3 and #7 are isolated and cannot be allocated to a single SPS/CG. Without an implicit re-allocation, only an explicit RRC reconfiguration of CG#2 can fix it, which cannot be done while CG#2 is active.



In the proposed mechanism, the automatic HP ID re-assignment only operates when the associated configuredGrantTimer expires, thus preventing any MAC PDU overriding and/or HP ID mismatch between UE and NW.
Hence, we see no point in supporting the explicit RRC configuration of the HARQ offset since the flexibility benefit is unclear while it unavoidably results in a fragmented HP ID allocation which requires frequent SPS/CG de-activation and RRC reconfigurations for managing the fragmentation.
As for the issue of HARQ process 0, Rel-15 already has a solution for it. 

	LG
	a
	Option a is the simplest and clearest way.

	Nokia
	a)
	Option a) is the simplest and most straightforward. With implicit determination, the specifications text would be complicated unnecessarily while the gains in terms of signaling overhead are negligible.

	Huawei
	a
	Explicit signaling of HARQ process offset will bring flexibility regarding HARQ process associated with certain CG configurations while the saving on RRC signaling via implicit method is negligible.

	Qualcomm
	a
	Option b(1) is more complex and offers limited benefits (of avoiding indication of offset).

	vivo
	a
	Not sure about the real benefit of the implicit solution. It seems that Solution a) already covers all the use cases so far.

	CMCC
	a
	Option a) is the simplest and most straightforward.

	ITRI
	a
	Option b is complicated for spec change. 

	Intel
	a
	

	ZTE
	a
	Option a was already applied in LTE, it can be reused directly in NR in convenient.

	Samsung
	a
	We prefer to reuse LTE principle.

	III
	a
	Option a is simple. 

	OPPO
	a
	a) is more flexible and allow HARQ process index non-consecutive for adjacent CG configurations(e.g. CG index i and CG  index i+1).

	MediaTek
	a)
	We agree with others that option a) is the simplest option. However, this option introduces the case where the NW can configure HARQ processes to be shared across SPS/CG configurations. The UE behaviour in this case must be clarified in the specifications, i.e. that HARQ process sharing across CG configurations is not expected (as this will introduce issues with the working of CG timers that run per HARQ process).

	InterDigital
	a
	Allows network to configure an appropriate HARQ process ID space per CG.

	Lenovo & MotoM
	a
	We think explicitly signaling of HARQ process id offset is the most easiest way and no ambiguity between gNB and UE.



Summary of replies for Q11
Option a): 17 companies (Ericsson, DOCOMO, LG, Nokia, Huawei, Qualcomm, vivo, CMCC, ITRI, Intel, ZTE, Samsung, III, OPPO. MediaTek, InterDigital, Lenovo & MotoM).
Option b-1): 1 company (CATT).
Option b-2): 0 company.
Option c): 0 company. 

All Companies except one suggest that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration, for the reason 1) it is simplest, 2) it is the re-use of LTE solution, 3) it allows a disjoint HARQ process pool among CGs. They also think that Option b-1) is more complex and offers limited benefits. The company supporting Option b-1) considers that the benefit of the implicit configuration is that HARQ offset (re)-assignment can be managed automatically in case of CG release/addition, that eventually providing a non-fragmented HP ID allocation.
Based on majority companies’ views, we propose as below:
Proposal 10: HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.

According to TS 38.321, UE is configured with only one CG per BWP. MAC considers the formula on the HARQ process ID determination for UL CG in the granularity of symbol.
For configured uplink grants, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211.
As we mentioned above, multiple CG configurations per BWP are approved in Rel-16 NR IIoT. The harqProcessIdOffset per CG configuration is as an achievement to avoid HARQ ID collision between different CG configurations. Hence, it is obvious that the legacy formula on HARQ process ID determination for CG should be modified. Companies are invited to provide their opinions on HARQ process ID determination for UL CG.
Question 12 For CG, Do companies agree with the following formula for HARQ process ID determination? i.e., HARQ Process ID = HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset
a) Yes;
b) No (please elaborate in comments).
	Company
	Preferred Option
	Comments if any

	Ericsson
	a
	

	DOCOMO
	a)
	

	CATT
	a)
	

	LG
	a
	

	Nokia
	a)
	We can simply follow the formula developed for multiple SPS support in Rel-15 for LTE. 

	Huawei
	a)
	

	Qualcomm
	a
	

	vivo
	a
	

	CMCC
	a
	

	ITRI
	a
	

	Intel
	a
	

	ZTE
	a
	

	Samsung
	a
	

	III
	a
	

	OPPO
	a
	

	MediaTek
	a)
	

	InterDigital
	a
	

	Lenovo & MotoM
	a
	



Summary of replies for Q12
For CG, all companies agree with the following formula for HARQ process ID determination: HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
Based on companies’ views, we propose as below:
Proposal 11: For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.

According to TS 38.321, UE is configured with only one SPS per BWP. MAC considers the formula on the HARQ process ID determination for DL SPS in the granularity of slot.
For configured downlink assignments, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
As we mentioned above, multiple SPS configurations per BWP are approved in Rel-16 NR IIoT. To support TSC traffic, RAN2 has concluded to support SPS periodicity down to 1 slot for all SCSs, and FFS to support SPS periodicities shorter than 1 slot for SPS.
As discussed in [2][7], either slot-level or symbol-level granularity for the formula on HARQ process ID determination for DL SPS can be considered, i.e., either one can keep the current formula as it is or extend it to symbol level granularity for future proof. Companies are invited to provide their opinions on the granularity of HARQ process ID determination for DL SPS.
Question 13 For SPS, do companies agree the granularity for HARQ process ID determination is in slot level?
a) Yes
1) HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] [2].
2) Other (please elaborate in comments).
b) No, i.e., extend HARQ process ID determination to the granularity of symbol.
1) HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot) [2].
2) Other (please elaborate in comments).

	Company
	Preferred Option
	Comments if any

	Ericsson
	b, 2)
	We prefer to align with the CG formula for easy of reading and also for future proof. The limitation that the supported periodicity in Rel-16 is larger and equal than 1 slot can be added as a note. 

	DOCOMO
	a)
	Since the shortest SPS periodicity is one slot for all SCSs, option a) is sufficient.  

	CATT
	a) 1)
	 Given RAN1 preference is to stick to 1-slot minimum SPS periodicity, it is then simpler to use a slot-level formula.

	LG
	
	We should first determine whether to support SPS periodicities shorter than 1 slot.

	Nokia
	a), 1)
	Slot level granularity is sufficient as there are no periodicities below slot duration. RAN1 has already concluded periodicities shorter than 1 slot will not be supported in Rel-16.

	Huawei
	a), 1)
	The future of “below one slot” SPS periodicity may or may not be materialized. If SPS periodicity is on slot level, there is no need to calculate HARQ process ID on the symbol level where the only addition is the unnecessary computation.  

	Qualcomm
	Yes, option 1 or variation of option 1 depending on unit of periodicity value 
	Since sub-slot SPS periodicities has not been agreed in RAN1, sub-slot level HARQ-process ID determination is not needed.

If periodicity values are signaled as in Rel-15 with unit of ms (and not slots), we can use Rel-15 HARQ process ID determination after incorporating harq-ProcID-offset.

	vivo
	a-1
	Slot granularity should be sufficient for this release.

	CMCC
	a), 1)
	Since RAN1 only allowed the shortest SPS periodicity is one slot for all SCSs, option a) is sufficient.  

	ITRI
	a), 1)
	Based on RAN1’s agreement, slot level granularity is simple and enough for Rel-16. 

	Intel
	a) 1)
	Slot level granularity according to RAN1 agreement.

	ZTE
	a)1)
	Share the same view with DOCOMO and CATT

	Samsung
	A, 1)
	The minimum unit should be a slot.

	III
	B, 1)
	Agree with Ericsson. 

	OPPO
	a-1)
	According to RAN1 agreement, there is no consensus to support DL SPS periodicity shorter than 1 slot in Rel-16. Thus, slot level HARQ process ID determination is sufficient.

	MediaTek
	a) 1)
	The formula should be consistent with RAN1’s agreements

	InterDigital
	a-1
	Agree with Docomo

	Lenovo & MotoM
	a-1
	Agree with CATT and Qualcomm



Summary of replies for Q13
Option a-1): 13 companies (CATT, Nokia, Huawei, vivo, CMCC, ITRI, Intel, ZTE, Samsung, OPPO, MediaTek, InterDigital, Lenovo & MotoM, DOCOMO, Qualcomm ).
Option a-2): 2 companies (DOCOMO, Qualcomm). 
Option b-1): 1 company (III).
Option b-2): 1 company (Ericsson).
Others: 1 company (LG). They suggest to discuss whether to support SPS periodicities shorter than 1 slot firstly, before RAN2 make any decision on this issue.


Majority companies suggest Option a-1) and support slot level granularity formula according to RAN1 agreement. One of them suggests further discussion on the unit of the signaled periodicity values, i.e. in the unit of ms or slot. Two companies suggest Option b) for the reason to align with the CG formula. In addition, the supporter of Option b) suggest to add a note on the limitation that the supported periodicity in Rel-16 is larger and equal than 1 slot.
Based on majority companies’ views, we propose as below:
Proposal 12: For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].

2.4 Confirmation MAC CE
The motivation of the confirmation MAC CE is to report whether the activation/deactivation command is successfully received by the UE. When received a PDCCH activation/deactivation command, UE MAC will trigger a confirmation MAC CE.
In Rel-15, it depends on Gnb implementation to distinguish which confirmation MAC CE associated to which PDCCH activation/deactivation command. The PDCCH activation/deactivation command will be sent one by one, i.e. a new PDCCH activation/deactivation command is sent upon reception of the confirmation MAC CE associated to the previous one. Hence, no payload is needed in the confirmation MAC CE, and zero-bit is sufficient. However, as discussed in [9][21][22], if the confirmation MAC CE mechanism in Rel-15 is directly extend to multiple SPS/CG configuration case in Rel-16,  the drawback seems significant, including e.g. more ignaling sent over the air, uplink configured grant activation/release efficiency being affected (both in terms of latency and resource utilization). 
Furthermore, RAN1 has agreed to introduce state parameter to support joint-release for CG. To align with RAN1 agreement, we may need to confirm the release status per state (Each state is associated to one or more CG. To express easily, assume each state with a state index). In addition, it might be possible to confirm multiple states in one confirmation MAC CE, i.e. option 4). For example, DCI 1 indicates to deactivate state index 1 that is associated to CG index 1&2, and DCI 2 indicates to deactivate state index 2 that is associated to CG index 3&4. The confirmation to state index 1&2 might be included in one confirmation MAC CE. Several companies has shared their preference on this issue in [4][8][9][11][17][19][20][21][22][24][25]. The following question is to check companies view on reusing current confirmation MAC CE format defined in Rel-15.
Question 14 Do companies agree to reuse Rel-15 confirmation MAC CE format?
a) Yes;
b) No, i.e. introduce a new confirmation MAC CE format
1) One confirmation MAC CE in a new format reflects the confirmation of one configured grant configuration.
2) One confirmation MAC CE in a new format reflects the confirmation of multiple configured grant configurations.
3) One confirmation MAC CE in a new format reflects the confirmation of one state.
4) One confirmation MAC CE in a new format reflects the confirmation of multiple states.
5) Other (please elaborate in comments).
	Company
	Preferred Option
	Comments if any

	Ericsson
	b, 2) and b, 3)
	There is a joint-release DCI, and hence option 1) would lead to multiple MAC Ces and resource waste. The confirmation MAC CE has to reflect multiple configurations, i.e., option 2).

In addition, the joint-release DCI is optional, and then we need to design a MAC CE that supports the confirmation of one state. This means that a confirmation of multiple state is redundant since it can be supported by confirming multiple configurations in one MAC CE.

	DOCOMO
	b) and 2)
	Option a) clearly has many drawbacks as mentioned by the moderator. For option b) and 1), it occurs large overhead and latency if multiple configured grant configurations are released simultaneously. For option 3) and 4), it is also not preferred considering the state may or may not be configured based on RAN1 agreements; in addition, since the association between the state and CG configuration(s) is (re)configured by RRC, there will be ambiguity when RRC reconfigures the state association. Therefore, option b) and 2) is preferred, it is a clean and simple solution.

	CATT
	b) 2)
	As elabotrated in [8], we don’t think reusing the Rel-15 MAC CE is a viable option considering the possible ambiguity when receiving multiple consecutive CG releases and is spectral inefficient.
For the new MAC CE, considering RAN1 agreed to support both state-based joint releases and CG-index based separate releases, it seems a new MAC CE reflecting the confirmation of multiple CG configurations is the only solution addressing both cases.

	LG
	b-2
	We prefer to introduce a new confirmation MAC CE format. Considering that each MAC CE has a subheader including an 8 bit LCID field, the current confirmation MAC CE may cause a huge waste of resources, even if it is a zero bit MAC CE. If the CG confirmation MAC CE can reflect the confirmation of multiple CG configurations, it could not only save lots of resources and but also reduce the UE processing for CG confirmation. 

For the design of the new confirmation MAC CE format, we need to consider avoidance of misalignment between the UE and the network for the activation/deactivation status of each CG configuration. If the status of each CG configuration is not aligned between the UE and the network, the QoS requirement of the delay critical traffic may not be guaranteed. In this regard, it would be beneficial to report the activation/deactivation status of multiple CG configurations in a CG confirmation MAC CE to reliably support the TSN traffic. Thus, we prefer option 2, which can also cover the benefits of options 3 & 4.

	Nokia
	b), 2)
	Since the states are used only for release and not for activation, options 3) and 4) would complicate the MAC CE design. We think the simplest option is to have a MAC CE containing a bitmap of 12 bits where each bit corresponds to a CG index and indicates its activation status in MAC (i.e. 0 for deactivated, 1 for activated).

	Huawei
	a) Yes
	Zero-bit confirmation can still be used if “zero-bit” is transmitted on a designated resource such that there is no ambiguity issue on the “confirmed” CG. Signaling load would be challenging if multiple cells CG confirmation is including in one MAC CE. 

	Qualcomm
	No (b), 
and (1), (2) and (3) using the same format. 
	Given RAN1 agreed to support separate release of CGs, (1) is useful.

Given RAN1 agreed to support joint release of multiple CGs, it may be useful to introduce a new confirmation MAC CE format to at least indicate deactivation of multiple CGs and (3) allows this.

It should be possible to realize (1) and (3) using the same format. (3) can effectively realize (2) also. 

We don’t see a clear use case for (4). 

	Vivo
	b-2
	Due to the joint release function agreed by RAN1, we would anyway need a new confirmation MAC CE. It seems that b-2 is clearer than others. 

	CMCC
	b-2
	With the introduction of multiple UL CG (type 2) configurations, the zero-bit MAC CE would lead ambiguous since the gNB cannot distinguish which UL CG (type 2) configuration the UE sent this confirmation MAC CE for. Hence, a) is not suitable for IIoT case. Hence, to address the ambiguous issue, current Configured Grant Confirmation MAC CE need to be extended with the information to identify the Configured Grant configurations and allow to feedback the multiple CG confirmation within one MAC CE, e.g. a bitmap format to indicate the index of the Configured Grant Configuration. This can also fit the requirement of group release. On the other hand,  whether cell index need to be indicated in the new MAC CE need to be taken into account.

	ITRI
	b), 2 
	We prefer to introduce a new confirmation MAC CE format to avoid massive overhead, and b)-2 is a simple and clear solution because RAN1 agreed only to support joint-release DCI. 

	Intel
	a) Yes
	As discussed in our contribution R2-1910905, LTE Rel-14 already supports multiple SPS configurations, but SPS Confirmation MAC CE is still zero bit. Even in NR Rel-15, although one cell/BWP can only have one active configured grant, multiple configured grants can be activated/deactivated in different serving cells, and Configured Grant Confirmation MAC CE can be sent on any serving cell. But Configured Grant Confirmation MAC CE in Rel-15 NR is still zero-bit. The main reason to keep using zero bit Configured Grant Confirmation MAC CE is that network implementation can derive which PDCCH is confirmed by the UE. It should be noted that for latency sensitive services, data can be sent in the configured resources therefore gNB can know that PDCCH activation already takes effect. In summary, enhancement to Confirmation MAC CE is not needed.

	ZTE
	b,other) and b-3
	From NW perspective, we suggest to use one Confirmation MAC CE to one DCI mechanism, one confirmation ACK to multiple DCI may cause some troubles in NW side. For example:  Confirmation MAC CE A is triggered by an activation/deactivation DCI, but the first PUSCH transmission with confirmation MAC CE A is failed, UE need to wait for retransmission scheduling for MAC CE A,  at this period if confirmation MAC CE B is triggered by another activation/deactivation DCI and MAC CE B is transmitted successfully in front of MAC CE A, NW shall be able to identify MAC CE B as that includes the newest CG activation/deactivation situation, MAC CE A shall be ignored later even  MAC CE A is received closely than MAC CE b from NW side . Therefore, it will increase the difficulty in  realization at NW side.

Since RAN1 have agreements that only support separate activation of configured grant and  joint release multiple configured grant configurations, thus for supporting such two different activation and deactivation methods, we suggest to reuse the  bits for indication of configured grants in DC Ias configured grant configuration fields in confirmation MAC CE . 

As an ACK for each DCI, one state indication is needed for avoiding confusion caused by two DCI continuously activate and deactivate configured grants using the same bits for indication of the configured grants. 

	Samsung
	b-2 or b-4
	Since IIOT service requires stringent latency requirement, legacy confirmation MAC CE with controlling CG one by one could have latency problem until the activation of the CGs.

	III
	b-3
	Since 4-bits may be used in DCI to indicate the joint release for CG, one state in the DCI may associate with multiple configurations. To confirm with the DCI, a MAC CE should contain the state to be confirmed. Only in the case that UE is allowed to release part of the CG configurations associated with the state, confirmation with state is more efficient than confirmation with each configurations.  

	OPPO
	b-2) and b-3)
	According to RAN1 agreement, separate activation/deactivation is supported. In some cases, the network may indicate multiple CG configurations to activate in a short time. To avoid the latency of feedback for different CG in one-by-one way, b-2) seems beneficial.
To support joint-release, we need to design a MAC CE that supports the confirmation of one state. From our point of view, there is no need to introduce different MAC CE formats for CG based feedback and state based feedback, i.e. b-2) and b-3) can be realized using the same format. 

	MediaTek
	b) 1) and 2)
	We agree with others that a new MAC CE format is needed. A format that allows for the signaling of option 2) that can also be used in case of option 1) should be defined.

	InterDigital
	b-2 
	b-2 is simple and can flexibly provide confirmation for multiple CGs, knowing the max number of CGs per BWP.

	Lenovo & MotoM
	a) Yes
	We think a) can work and gNB can derive which MAC CE confirmation is for which PDCCH activation, consider there has no joint DCI activation in this stage. Thus reusing R15 MAC CE confirmation design is enough.



Summary of replies for Q14
Option a): 3 companies (Huawei, Intel, Lenovo & MotoM).
Option b-1): 2 companies (Qualcomm, MediaTek)
Option b-2): 13 companies (Ericsson, DOCOMO, CATT, LG, Nokia, Qualcomm, Vivo, CMCC, ITRI, Samsung, OPPO, MediaTek, InterDigital)
Option b-3): 5 companies (Ericsson, Qualcomm, ZTE, III, OPPO)
Option b-4): 1 company (Samsung)
Option b-5): 1 company (ZTE)

Majority companies suggest Option b-2) for the reason 1) it is useful to resolve the ambiguous issue between UE and gNB, 2) it is applicable to reflect CG state associated to state indicated in joint-release DCI, 3) it is good for less overhead and latency. 
Companies supporting Option b-3) consider that the joint-release DCI is agreed by RAN1 thus RAN2 needs to design a MAC CE to confirm one state. Besides voting to Option b-2), two companies suggest Option b-1) since the separate release of CGs is agreed by RAN1 and propose the same MAC CE format both for Option b-1) and Option b-2). Besides voting to Option b-2), one company suggests Option b-4) to avoid latency problem considering IIOT service requires stringent latency requirement. 3 companies suggest Option a, considering that gNB can derive which MAC CE confirmation is for which PDCCH activation, e.g. using the “confirmed CG” to transmit/confirm.
A joint-proposal based on the input for questions 14 and 15 is provided below question 15.

If the answer to Question14 is negative, a new confirmation MAC CE format is applied in Rel-16 confirmation MAC CE mechanism. The further question is which characteristics/contents will be dynamically included in a confirmation MAC CE in a new format. Potential characteristics/contents may be e.g. serving cell ID, BWP ID, state index, CG index, etc. Note that each characteristic/content can either be an index or a bitmap. Companies are invited to share views based on their input w.r.t which contents should be carried in MAC CE(s). Responses should be based considering current agreements and additions to that if applicable.
Question 15 If one answer no for Q14, for a CG included in confirmation MAC CE, which of the following content(s) to be included?
(Focus is on use and the contents, not signalling).
	Company
	Serving cell ID (yes/no, in form of index or bitmap?)
	BWP ID (yes/no, in form of index or bitmap?)
	CG index (yes/no, in form of index or bitmap?)
	State index (yes/no, in form of index or bitmap?)
	Other-1
	Comments if any

	Ericsson
	Yes, in the of form bitmap
	Yes, in the form of bitmap
	Yes, in the form of bitmap
	No, since we have the bitmap
	
	We prefer serving cell ID, BWP ID and CG index to form a MAC-entity-wise bitmap. The payload length of the MAC CE is determined by the number of maximum active CG per MAC entity. 

	DOCOMO
	Yes, in form of index 
	Yes, in form of index
	Yes, in form of bitmap
	No
	
	

	CATT
	Yes, index
	Yes, index
	Yes, bitmap
	No
	
	

	LG
	No
	No
	Yes, bitmap
	No
	
	Although up to 32 CG configurations per MAC or per UE would be supported, 4-octet bitmap for CG indexes is sufficient, so no serving cell ID or BWP ID is needed.

	Nokia
	Yes, index
	Yes, index
	Yes, bitmap
	Not needed in case the bitmap of CG indices is included
	
	

	Qualcomm
	No
	No
	Yes, index
	No
	
	Only CG index is required if CG index is unique across all BWPs.

Uniqueness of CG index can help reduce MAC-CE overhead associated especially with activation. 

	vivo
	No
	No
	Yes, bitmap
	No
	
	Agree with LG.

	CMCC
	Yes, in the case of CA
	No, only one active BWP for a UE in this release
	Yes, in form of bitmap
	No, not needed
	
	We prefer serving cell ID, and CG index to form this new MAC CE in this release. 

	ITRI
	Yes, index
	Yes, index
	Yes, bitmap
	No
	
	

	ZTE
	Yes
	No
	Directly use bits those indicate one or multiple configured grant configuration in the associated activation/deactivation DCI  
	Yes
	
	In our understanding , there is only one activated BWP in one activated serving cell. BWP ID seem not necessary included in the confirmation MAC CE.   

	Samsung
	Yes
	No, only one active BWP for a UE in this release
	Yes, bitmap
	No, bitmap
	
	We assume no restriction on total number of CGs. If there is a restriction on the max number of CG configuration per UE, CellID may not be needed. Only bitmap may be sufficient.

	III
	Yes, index
	Yes, index
	No 
	Yes, index
	
	

	OPPO
	Yes, bitmap
	No, it is unnecessary to indicate BWP info since there is only one active BWP.
	Yes, bitmap
	No
	
	

	MediaTek
	No
	No
	Yes, index
	No
	
	We assume that there will be a restriction on number of CG configurations per UE and therefore only a CG index is sufficient.

	InterDigital
	Yes
	No
	Yes
	No
	
	A CG index can be unique across BWPs. Cell ID is needed if the grant used is on a different cell.



Summary of replies for Q15
Regarding CG id:
With CG id: 14 companies (Ericsson, DOCOMO, CATT, LG, Nokia, vivo, CMCC, ITRI, Samsung, OPPO, Qualcomm, MediaTek, ZTE, InterDigital)
Without CG id: 1 company (III)
Majority companies suggest that the MAC CE includes CG id. One further question is whether CG id is in the form of bitmap or index.
In the form of CG bitmap: 10 companies (Ericsson, DOCOMO, CATT, LG, Nokia, vivo, CMCC, ITRI, Samsung, OPPO)
In the form of CG index: 2 companies (Qualcomm, MediaTek)
Directly use bits those indicate one or multiple configured grant configuration in the associated activation/deactivation DCI:  1 company (ZTE)
Undecided voter: 1 company (InterDigital)
In summary, no consensus on the form of CG id is achieved based on companies’ reply.

Regarding BWP id:
With BWP id: 6 companies (Ericsson, DOCOMO, CATT, Nokia, ITRI, III)
Without BWP id: 9 companies (LG, Qualcomm, vivo, CMCC, ZTE, Samsung, OPPO, MediaTek, InterDigital)
Some companies support to have BWP id. Whereas, some companies suggest not include BWP id due to only one active BWP for a UE in this release. 

Regarding serving cell id:
With serving cell id: 11 companies (Ericsson, OPPO, DOCOMO, CATT, Nokia, ITRI, III CMCC, ZTE, Samsung, InterDigital)
Without serving cell id: 4 companies (LG, Qualcomm, vivo, MediaTek)
Some companies suggest to have serving cell id and some companies not. In addition, some opponents only support CG id if the max number of CG configurations per MAC or per UE is eventually supported. In summary, no consensus is achieved based on companies’ reply.

Regarding state id:
With state id: 2 companies (ZTE, III)
Without state id: 13 companies (Ericsson, DOCOMO, CATT, LG, Nokia, Qualcomm, vivo, CMCC, ITRI, Samsung, OPPO, MediaTek, InterDigital)
Given the majority views, there is no need to include state id in the MAC CE.

Based on majority companies’ views, we propose as below:
Proposal 13: Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations and at least includes CG id. RAN2 can further study whether the MAC CE includes BWP id, serving cell id.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The last question is whether to introduce the restricted resource to transmit one confirmation MAC CE in Rel-16, either for confirmation MAC CE in a new format or the legacy format. For example, to reflect which confirmation MAC CE associated to which PDCCH activation/deactivation command in multiple CG case, it is applicable by reusing legacy confirmation MAC CE with the restriction that the transmission is only allowed on the designated resource.  It would be good to understand the preferred solutions/mechanism by companies.
Question 16 In Rel-16, is there a need to restrict the resource to transmit a MAC CE confirmation?
a) Yes (if this option is selected, please clarify what the resource for MAC CE confirmation transmission).
1) The confirmation MAC CE can be restricted to transmit on designated resources. The relation between the confirmation MAC CE for a CG type 2 and the designated resources to be further discussed. [22].
2) Other(please elaborate in comments).
b) No. 
	Company
	Preferred Option
	Comments if any

	Ericsson
	b
	This is an alternative solution to Q15 and we prefer the bit-map solution indicated in Q15. 

	DOCOMO
	b)
	It is not necessary and beneficial to have such restriction. Rather resulting in more specification work and complexity. 

	CATT
	b)
	As long as the CG(s), BWP and Cell IDs are included in the MAC CE, there is no ambiguity regarding the CG(s) the confirmation is related to. And even for CGs serving URLLC LCHs, we don't think the MAC CE confirmation transmission requires being served with a specific latency and/or reliability. 

	LG
	b
	This can be covered by the introduction of a new confirmation MAC CE format.

	Nokia
	b)
	This only restricts the flexibility and may delay the confirmation and eventual activation. 

	Huawei
	a-1
	Signaling load would be challenging if multiple cells CG confirmations are included in one MAC CE. With a-1, It can be a very straightforward relation that the designated resource being first available resource of CG that is activated, or first available resource of “group of CGs” that are deactivated.

	Qualcomm
	b
	A restriction similar to that mention in (a.1) could be limiting when especially when a CG is deactivated due to poor radio conditions (as MAC CE will then have to be sent using a carrier in poor radio condition). 

Explicit inclusion of the CG index is cleaner and related overhead can be contained by capping the maximum number of CGs and utilizing CG indices that are unique across all BWPs and cells (see answer to question 15).

	vivo
	b
	

	CMCC
	b
	

	ITRI
	b
	Share the same view with Nokia. 

	Intel
	b
	

	ZTE
	b
	If the payload is added into MAC CE, we do not have this kind restriction.

	Samsung
	b
	

	III
	b
	If state index is used in MAC CE, there is no resource restriction problem. 

	OPPO
	b
	It is unnecessary.

	MediaTek
	b)
	

	InterDigital
	b
	Restrictions can result in latency of delivering the confirmation.

	Lenovo & MotoM
	a-1
	We understand there needs to activate CG type2 one by one or some other restriction then there is no ambiguity.



Summary of replies for Q16
Companies support Option a-1): 2 companies (Huawei, Lenovo & MotoM).
Companies support Option a-2): 0 company
Companies support Option b): 16 companies (Ericsson, DOCOMO, CATT, LG, Nokia, Qualcomm, Vivo, CMCC, ITRI, Intel, ZTE, Samsung, III, OPPO, MediaTek, InterDigital)

Majority companies suggest Option b). Most companies consider that this restriction is not needed if the payload is added into the MAC CE. Some companies indicate that Option a-1) may restrict the flexibility and may delay the confirmation. Therefore, there is no need to propose such resource restriction.

2.5 Other issues
If there are any other essential issues need to be discussed but are not covered in the questions above, please add in the following:
	Company
	Other issue

	Ericsson
	These are some further issues that we need to discuss to complete the spec changes.
1. For case of multiple CG, clarify the definition of HARQ process configured for configured grants in NOTE 2 of TS 38.321 clause 5.4.1, see [9].
2. The resource allocation for DL SPS in clause 5.8.1 of TS 38321 needs to be revised to reflect newly supported periodicity values.
3. If non-integer divisor of 10240 ms is to be agreed, RAN2 should further discuss mechanisms to support the operation. 

	CATT
	Assuming answer to Q2 is “yes”, should the SPS/CG index be unique per BWP or unique per Serving Cell? Based on our analysis in [8], we think it should be unique per BWP and shared across BWPs of the same Serving Cell. 

	Nokia
	As indicated in [26], in case periodicities which are non-divisor of 10240 ms are agreed, then the CG occasion determination formula in MAC will have to be slightly modified (aligned to what is specified already for SPS). Please see [26] for further details.

	Huawei
	Need to discuss that CG type 1 can be configured for both uplink carriers of an SUL cell and CG type 2 can be activated on both uplink carriers of an SUL cell, [32]. Agree with Ericsson 3, RAN2 needs to discuss the issue of non-integer divisor of 10240ms and possible solutions.

	Qualcomm
	There is a need for more granular and smaller PDCP discard timers.

Transfer interval for motion control use cases can be as low as {0.5, 1, 2} ms as pointed out in TS 22.104, whereas the smallest value for discardTimer in Rel-15 is 10ms.

For industrial IoT use cases like motion control, messages not delivered within transfer interval should be discarded as they may not be useful and can delay transmission of new messages.
Hence, PDCP’s discard functionality is useful for discarding messages not delivered within transfer interval. 

We recommend that Rel-16 NR should allow values {0.25, 0.5, 1, 2, 4, 6, 8} ms for the discard timer.


	CMCC
	From our point of view, the issue of non-integer multiple of CG-SPS periodicities is a relative important issue which impacts on the cell capacity and service performance. It is better to be addressed in this release.

	Lenovo & MotoM
	Agree with CMCC that non-integer multiple of CG-SPS periodicities issue needs to be addressed. It is very important for supporting TSN services

	Sequans
	Non-integer divisor of 10240ms for CG type 2 or SPS is straightforward (exists in LTE).
Non-integer divisor of 10240ms for CG type 1 needs to be discussed but can be easily solved.

Also agree on the importance of handling non-integer multiple of CG-SPS periodicities



Summary of replies for other issues
8 companies provide their views. Potential issues are summarized in the following:
1. Definition clarification of HARQ process configured for configured grants in NOTE 2 in TS 38.321: 1 company (Ericsson)
2. Revision of resource allocation for DL SPS: 1 company (Ericsson)
3. The issue of non-integer divisor of 10240ms: 4 companies (Ericsson, Nokia, Huawei, Sequans)
4. Consideration on SPS/CG index, i.e. whether it is configured unique per BWP or per Serving Cell: 1 company (CATT).
5. CG type restriction for both uplink carriers of an SUL cell: 1 company (Huawei)
6. PDCP discard timer enhancement: 1 company (Qualcomm)
7. The issue of non-integer multiple of CG-SPS periodicities: 3 companies (CMCC, Lenovo & MotoM, Sequans)

Form rapporteur’s point of view, the issue of non-integer multiple of CG-SPS periodicities is already in IIoT skeleton. 
Proposal 14: RAN2 can further study the issue of non-integer divisor of 10240ms in Rel-16.

3. Summary 
To be completed 
Based on this email discussion the following proposals are suggested:
Proposal 1: Support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell. 
Proposal 2: Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
Proposal 3: The association between state (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Proposal 4: Each CG configuration is always configured independently, as in Rel-15 LTE. 
Proposal 5: The association between state (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Proposal 6: Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Proposal 7: Support simultaneous Type 1 & 2 CG configurations in a BWP.
Proposal 8: CG periodicities of any integer-multiple of one slot below a maximum value should be supported. FFS on the maximum value of integer N. 
Proposal 9: SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N. 
Proposal 10: HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
Proposal 11: For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
Proposal 12: For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Proposal 13: Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations and at least includes CG id. RAN2 can further study whether the MAC CE includes BWP id, serving cell id.
Proposal 14: RAN2 can further study the issue of non-integer divisor of 10240ms in Rel-16.
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