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[bookmark: _Ref15312972]1	Introduction
In RAN2#107bis meeting, the following agreements were reached:
CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
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.



	FFS (for checking) if 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].




Based on the above and papers submitted to this meeting, the following issues exist which need to be resolved for CG/SPS configuration (mainly impacting RRC specifications):
1. Whether to support CG periodicities which are multiple of 2 or 7 symbols
2. What should be the maximum value of N denoting the maximum possible periodicity of SPS/CG
3. How to design the encoding of restrictive mapping between CGs and LCHs
For MAC specifications, there are following open issues:
4. How to design MAC CE for confirmation of multiple CG configurations activation/deactivation
5. How to avoid SFN misalignment issues with periodicities which are non-divisor of 10240 ms
6. How to determine HARQ process ID with multiple SPS configurations


2	Discussion
2.1	CG periodicities of multiple of 2 or 7 symbols
Last meeting the FFS for support of CG periodicities of multiple of 2 or 7 symbols was left, since there were concerns  that this may lead to cross-slot boundary scheduling issues. This point is also repeated, e.g. in [R2-1914780, Huawei], [R2-1915994, CMCC] or [R2-1915337, Samsung]. Usefulness of periodicities with multiple of 2/7 symbols is explained, e.g. in [R2-1915133, Lenovo]. Furthermore, as noted in [R2-1915693, Nokia], RAN1 has already agreed to support cross-slot boundary scheduling for PUSCH, both dynamic and Configured Grant:
	Agreements: (RAN1#97, May 2019)
· Adopt option 4 with the following update:
· The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first “nominal” repetition.
· FFS the detailed interaction with the procedure of UL/DL direction determination



Option 4 is captured in the TR38.824 as follows:
One or more actual PUSCH repetitions in one slot, or two or more actual PUSCH repetitions across slot boundary in consecutive available slots, is supported using one UL grant for dynamic PUSCH, and one configured grant configuration for configured grant PUSCH.


Question 1a: Do companies agree that cross-slot boundary PUSCH is already supported by RAN1?
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Samsung
	Yes
	

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei
	Probably so
	We need to wait for RAN1 to finish their discussion on the details which might have impact on our “cross-slot boundary” CG periodicity design. Also formal conformation from RAN1 is preferred on this feature rather than interpretation by companies. 

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Docomo
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	Nokia
	Yes
	



Observation 1: All companies (11) agree RAN1 supports cross-slot boundary PUSCH in Rel-16. One company indicates RAN1 still works on the details.
Question 1b: Can CG periodicities of multiple of 2 and 7 symbols be supported? If not, please explain what the issues are.
	Company
	Yes/No
	Comments

	Qualcomm
	No
	For more flexible CG periodicity, RAN2#107bis already agreed to support CG periodicities of any integer-multiple of one slot.  
Supporting periodicities (e.g., 4 symbols) that can result in cross-slot boundary PUSCH requires additional discussions on whether UE is capable of supporting cross slot boundary PUSCH or not.

	Samsung
	No
	Agree with Qualcomm 

	Ericsson
	Yes, only if..
	We are fine to support only if no more RAN1 impacts are identified. 

	LG
	Yes
	

	Huawei
	No
	Agree with Qualcomm on UE capability issue and we also want to wait for RAN1 finalize their discussion on this feature. 

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	No
	Agree with Qualcomm.

	Docomo
	Yes, only if
	Share views with Ericsson that multiple of 2 and 7 symbols could be supported only if no more RAN1 impact

	Intel
	No
	Agree with Qualcomm.

	OPPO
	No
	If multiple of 2 and 7 symbols is supported, additional discussion is needed on MAC impact. But now, no much time left for Rel-16 IIoT.

	ZTE
	No
	Agree with Qualcomm

	Nokia
	Yes
	Above all the companies agree RAN1 supports cross-slot boundary PUSCH. It should be OK to have CG periodicities of multiple of 2/7 symbols to be configurable only for UEs supporting this feature.



Summary:
7 companies do not think CG periodicities of multiple of 2/7 symbols should be supported.
5 companies think CG periodicities of multiple of 2/7 symbols should be supported.
Proposal 1: Support CG periodicities of multiple of 2/7 symbols under the condition that there are no additional PHY and MAC impacts. Send an LS to RAN1 informing them decision and asking feedback on whether there are PHY impact.
2.2	Maximum value of N denoting the maximum possible periodicity of SPS/CG
Topic is discussed in numerous papers:
- [R2-1914740, Intel] proposes a maximum value of N to be 256 to minimize the overhead
- [R2-1914780, Huawei], [R2-1914751, Ericsson] propose to reuse the maximum values which are specified currently, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz	Comment by Ericsson: This is a typo, since the current specified value for 120 kHz is 5120.	Comment by Nokia: Thanks
- [R2-1915994, CMCC] proposes maximum value of periodicity of 10 s
It should be noted that very high values of periodicities may be handled with dynamic scheduling, it is proposed to either go with maximum values which currently exist in the specifications unless companies see the need to optimize the overhead.
Question 2: Do companies agree to support maximum values of N as specified already, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz. If not, please indicate the preferred value.
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Samsung
	Yes
	No strong opinion. It seems to give the sufficient flexibility.

	Ericsson
	Yes
	

	LG
	Yes
	We need to support the legacy maximum value in this release. I think the signalling overhead due to increase of the periodicity field size is not a big problem, because the TSC traffic pattern is semi-static, and, thus, the CG configuration for the TSC traffic is also semi-static.
Nevertheless, if majority companies want to avoid the increase of signalling overhead, we can define the periodicity value with two parts, that is, the continuous part and the discrete part. In the continuous part, any integer values are supported below N’, and, in the discrete part, some values larger than N’ are discretely supported up to the legacy maximum value, N.

	Huawei
	Yes but
	For 120Khz, maybe 5120 can be considered.

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Docomo
	yes
	

	Intel
	No
	We prefer N=256 as in our contribution R2-1914740. The reason is that SA1 requirement on TSC periodicity is continuous instead of discrete. Therefore we only need to provision a sufficiently large N to minimize latency.  

	OPPO
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	



Summary:
For CG/SPS periodicity determination, all companies except one are OK to support the maximum values of N as specified already, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz. If not, please indicate the preferred value.
Proposal 2: For CG/SPS periodicity determination, support the maximum values of N as specified already, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz.

2.3	Encoding of restrictive mapping between CGs and LCHs 
It was proposed in [R2-1915827, Qualcomm] that:
	Proposal 3: Signalling used for LCP mapping restrictions for a logical channel should allow indicating that a logical channel is allowed to use all CGs or none of the CGs. IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed.



In [R2-1915337, Samsung], it is proposed that:
	Proposal 4. No allowed CG for a logical channel can be configured to prohibit using any CGs. 


 
The common ground of these proposals is the first part of the proposal from [R2-1915827, Qualcomm]. 
Question 3a: Do companies agree that signalling used for LCP mapping restrictions for a logical channel should allow indicating that a logical channel is allowed to use all CGs or none of the CGs.
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Samsung
	Yes
	Some logical channel may not allowed to use any CG resource.

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei
	Yes
	

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	docomo
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	



There could be different ways of achieve the above, but eventually we need to simply choose one way and it should not have much difference how we do that. Since the proposal from [R2-1915827, Qualcomm] allows to achieve that without introducing additional parameter, it is proposed to adopt it.
Question 3b: Do companies agree that IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed. If not, please propose and alternative and explain the advantages.
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Samsung
	Yes
	No strong opinion but it is a good baseline.

	Ericsson
	Not sure
	We can create a CHOICE structure so that network can explicitly configure that no CG resources is allowed, i.e., network can explicitly configure NULL. We are not sure yet if it is okay to use an empty list to indicate NULL. Also, it is better to align with how it is done in the rest of the RRC spec. Thus, we propose to resolve this in the running RRC CR discussion. 

	LG
	Yes
	

	Huawei
	No
	We think when the IE absent indicates that all CGs are not allowed. When the IE is present and indicates all CGs, then all CGs are allowed.

	Lenovo & Motorola Mobility
	Yes
	Since the signalling is to indicate the restriction for CG usage, then absent of the IE is naturally means there has no restriction and all CGs are allowed to be used

	vivo
	Yes
	

	Docomo
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	It can be a baseline.

	ZTE
	Yes
	The absent IE means no restriction

	Nokia
	Yes
	



Summary for both Q3a and Q3b:
All companies agree that signalling used for LCP mapping restrictions for a logical channel should allow indicating that a logical channel is allowed to use all CGs or none of the CGs.
10 companies agree that IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed. 1 company proposed another way of implementing this. 1 company indicated that we will have to verify that when implementing the encoding in RRC specifications.
Proposal 3: IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed unless there are issues identified with this approach when implementing the ASN.1 encoding.

2.4	CG activation/deactivation confirmation MAC CE design
Various options of CG activation/deactivation confirmation MAC CE were proposed and are summarized below:
OPPO (R2-1915093): bitmap of CGs, bitmap of serving cells, no BWP indication
CATT (R2-1914409): bitmap of CGs, serving cell ID, no BWP indication
Huawei (R2-1914781): bitmap of CGs, no serving cell ID (serving cell derived implicitly) and no BWP ID
Docomo (R2-1915164), CMCC (R2-1915999): CG bitmap, serving cell ID and BWP ID
LG (R2-1915917), Intel (R2-1915740), Samsung (R2-1915334), Ericsson (R2-1914752): Only CG index (global) is included 
Additionally, many companies raised that BWP ID does not have to be explicitly indicated in the MAC CE since there is only a single active BWP in the UE at a time. It should be however noted that in Rel-15 the same discussion took place with respect to MAC CEs related to CSI, MIMO and beam management. RAN2 asked this question to RAN in an LS in [R2-1801555] and RAN1 replied the following in [R1-1801256]:
	Question 9: For TCI State Indication for UE-specific PDCCH – since PDCCH-Config is inside the BWP configuration and hence a particular TCI state can only be identified uniquely if also the (CORESET's) BWP ID is known. Is RAN1's understanding that the BWP ID should also be signalled in the MAC CE? Or is the assumption that the UE interprets a received MAC CE based on the currently active BWP?
Answer 9: As active BWP can change dynamically via DCI indication, RAN1 believes that BWP ID should be conveyed in the MAC CE message rather than referring to the currently active BWP as it in the latter case could be an ambiguity.



It was then decided to include both explicit indication of serving cell and BWP to avoid any confusion, e.g. during BWP switching which may be triggered in various ways (e.g. autonomous switch due to BWP inactivity timer expiry, DCI command, RRC command), see, e.g. Aperiodic CSI Trigger State Subselection MAC CE, SP CSI-RS/CSI-IM Resource Set Activation/Deactivation MAC CE and others. To avoid any confusion and potential issues for the sake of a small overhead gain, it is then proposed to select from two options, which allow to identify the CG unambiguously:
1. MAC CE contains: bitmap of CG configurations, serving cell ID, BWP ID (CG ID is unique per BWP)
2. MAC CE contains: only bitmap of CG configurations (CG ID is unique per UEMAC entity)	Comment by Ericsson: In our paper, the proposal is to have a unique CG ID per MAC entity and we are not aware of any other papers that explicitly propose to have a per UE index. 
It should be noted that with option 2 it is not possible to directly reuse CG index required by RAN1 in LS in [R2-1914321]: (see row 184 in R1-1911743). Hence option 2 is linked with a requirement to specify and configure two different indices. 
Question 4a: Please indicate your preferred option:
1.	MAC CE contains: bitmap of CG configurations, serving cell ID, BWP ID (CG ID introduced by RAN1 is reused, which is unique per BWP)
2.	MAC CE contains: only bitmap of CG configurations (additional CG ID unique per UE MAC entity is specified on top of CG ID introduced by RAN1)
3.	MAC CE contains: only bitmap of CG configurations that are configured on one BWP of a serving cell.

	Company
	Preferred option
	Comments

	Qualcomm
	2
	Is closer to LTE LAA.

	Samsung
	2
	We do not see a big problem for per MAC entity unique ID from RAN1 perspective. They just focus on single BWP operation.
Even under the per BWP CG index, we may need to define the mapping rule between CG and bitmap

	Ericsson
	2
	Option 1 has a higher signalling overhead, since it needs to indicate the serving Cell ID and BWP ID and we should also be able to indicate the confirmation for activation/de-activation sent on different serving cells in one MAC CE.

	LG
	2
	We think the serving cell index or the BWP index is not needed and only a bitmap for CG indices is sufficient for the new CG confirmation MAC CE. Given that the serving cell ID is 5 bits and the BWP ID is 3 bits, including the serving cell ID and the BWP ID is not only resource-inefficient but also complicates the confirmation MAC CE format.

	Huawei
	3
	For resource utilization efficiency, the size of the confirmation MAC CE should be as small as possible. Only the CG index on one BWP of a serving cell needs to be contained in the MAC CE. Such MAC CE can be transmitted on the associated serving cell where CGs are configured on. The BWP id can be derived from the active BWP of the associated serving cell. BWP id could be included in the MAC CE if dynamic BWP switch is really a concern. The total size of payload for the MAC CE is 2 bytes (i.e. includes 12bit CG configuration bitmap with/without 2 bit BWP ID).

	Lenovo & Motorola Mobility
	2
	No strong opinion but slightly prefer option 2 which is more resource efficiency. And the mapping between CG ID and BWP and cell can be configured in RRC signalling.

	vivo
	2
	No strong preference. It seems Option 2 is simpler in the MAC specification.

	Docomo
	1
	Option 2 highly depends on UE capability on how many CGs a UE can support; otherwise considering the maximum number, the largest overhead will be generated. In addition, similar as Scell activation/deactivation, BWP also can be activated and deactivated, in that sense to avoid the misunderstanding bw gNB and UE, BWP id needs to be included similar as the Scell id needs to be introduced.  

	Intel
	2
	For Option 2, we only need unique CG ID per MAC entity, as the confirmation MAC CE is only applicable per MAC entity (i.e. per cell group).

	OPPO
	2
	The principle in Option 2 is similar as legacy specification in LTE. 

	ZTE
	2
	Option 2 is simpler and has less impact on specs.

	Nokia
	1
	We think introduction of another CG index should be avoided.



Summary:
9 companies prefer option 2.
1 company prefers option 3.
2 companies prefer option 1.
Proposal 4a: Multiple CG activation/deactivation confirmation MAC CE contains only a bitmap of CG configurations using CG ID unique per MAC entity and configured by RRC in addition to CG ID introduced by RAN1.
There is also a proposal made in [R2-1915334, Samsung] to clarify that the discussed MAC CE should use a new LCID value. 
Question 4b: Do companies agree that the new confirmation MAC CE should use new LCID value? If not, please explain how backwards compatibility is ensured.
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Samsung
	Yes
	A safe way to avoid potential impact. But it is also clear that UE does not use both Rel-15 confirmation MAC CE and Rel-16 confirmation MAC CE simultaneously.

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei
	Yes
	

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Docomo
	yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	


Summary:
All companies agree the new CG activation/deactivation confirmation MAC CE should use new LCID value.
Proposal 4b: Multiple CG activation/deactivation confirmation MAC CE uses new LCID value.
2.5	SFN misalignment issue with periodicities which are non-divisor of 10240 ms
So far, all the periodicities which were used for CG/SPS in both LTE and NR were integer divisors of system hyper-frame, i.e. 10240 ms. With periodicities which are non-integer divisor of 10240 ms, an issue arises for CG Type 1 and Type 2 that there might be an ambiguity for different hyper frames on which is the CG occasion UE should transmit on depending on the N value taken for the calculation. For SPS the issue does not exist, since it is already specified that N is sequential, i.e. is incremented for each used occasion of SPS. This problem was previously raised in the e-mail discussion on TSC scheduling enhancements and is followed up in [R2-1914779, Huawei], [R2-1916231, Sequans], [R2-1915335, Samsung] and [R2-1915693, Nokia]. In the last three contributions, the solution to this issue is also proposed that the formulas for CG occasion determination should be corrected to consider N sequentially, as for SPS, e.g. following [R2-1915335, Samsung]:
	After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequantially that the Nth uplink grant recurs occurs associated with eachin the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N >= 0.
where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised.



Question 5a: Do companies agree to correct formulas for CG occasion determination so that they consider N sequentially, as for SPS? If not, please propose another way of resolving the described issue.
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	

	Samsung
	Yes
	The reason why type 2 CG has the current formula is to align among type 1 CG and type 2 CG. We do not see any technical problem for this change.

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei
	Yes
	

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Docomo
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	Zte
	Yes
	



Summary:
All companies agree to correct formulas for CG occasion determination so that they consider N sequentially, as for SPS? If not, please propose another way of resolving the described issue.
Proposal 5a: In MAC specifications, correct formulas for CG occasion determination so that they consider N sequentially, as for SPS.
As noted in [R2-1916231, Sequans], [R2-1915335, Samsung] and [R2-1915693, Nokia] this change is sufficient for CG Type 2, but for CG Type 1 additional clarifications are needed. There are two additional issues:
- if the UE started incrementing N from 0, then in the worst case scenario it might need to wait the whole duration of hyper frame (~10 s) before starting first transmission. 
- if the RRC Configuration provided by the gNB is applied by the UE in a different hyper frame than sent by the gNB (i.e. in the next one, e.g. due to transmission delay, RLC AM etc.) then there will be misalignment between the CG occasions calculated by the gNB and those used by the UE.
The following was proposed in [R2-1915693, Nokia] to solve the first issue: 
	Proposal 2: For Type-1 CG, after receiving the configuration, UE should first identify the lowest N value corresponding to the nearest available CG occasion, then, N is incremented after each CG occasion starting from the N identified in the first step. 



Question 5b: Do companies agree to address the issue following the proposal above? If not, please propose alternative solution.
	Company
	Yes/No
	Comments

	Qualcomm
	Not sure
	Type-1 CG configurations or reconfigurations are not expected to happen often.

	Samsung
	Yes
	

	Ericsson
	No
	If we adopt the below option 3, this clarification is not needed.

	LG
	Yes
	

	Huawei
	Not really
	We prefer solution for “delayed 1st occasion” in R2-1916231 by Sequans, which seems cleaner.

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Docomo
	Yes
	

	Intel
	No
	As gNB is in control of the parameter setting for Type 1 CG, it would be possible to consider that N is set to 0, and then incremented sequentially.

	OPPO
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	



Summary:
8 companies support the proposal for addressing the issue with CG Type 1 initialization.
1 company prefers to solve the issue with another solution.
1 company believes this can be solved by gNB implementation.
1 company indicates CG Type 1 configuration happens rarely.
Proposal 5b: For Type-1 CG, after receiving the configuration, UE should first identify the lowest N value corresponding to the nearest available CG occasion, then, N is incremented after each CG occasion starting from the N identified in the first step.
For the second issue, the following options were proposed:
1. It is handled by gNB implementation, e.g. by not sending RRC Reconfiguration with new CG Type 1 configurations for some time (effectively ~10-20 ms considering the RRC processing requirements) before the end of the hyper-frame (see [R2-1915693, Nokia])
2. Introduce a timeReferenceSFN  in RRC CG Type 1 configuration (see [R2-1916231, Sequans])
3. Similar to the mechanism in the reference time delivery, UE considers that CG type 1 is activated at the time that is closest to the point when the RRC (re)-configuration message is received.
Question 5c: Please indicate the preferred option from the ones above or propose another one.
	Company
	Preferred option
	Comments

	Qualcomm
	2
	Including timeReferenceSFN looks cleaner than assuming restrictions on gNB implementation (unless such restrictions are captured explicitly).

	Samsung
	2 or other
	gNB implementation cannot be a solution. If we go for option 1, gNB cannot configure type 1 CG configuration for some time. The time could be much longer. gNB implementation is usually done in a conservative way. Considering HARQ/ARQ retransmission of RLC message, the time could be up to hundreds of ms.
timeReference SFN can be a nice solution to align both type 1 CG and type 2 CG.
If option 2 is too complicated, then we may consider the keep the current formula where the offset is restarted at the beginning of HF boundary. But this solution may require reconfiguration of type 1 CG at every 10.24sec for adjustment.

	Ericsson
	3
	In the reference time delivery, there is a similar ambiguity issue due to HARQ/RLC retransmission delays. The same principle can be used without introducing additional RRC configuration parameter and the clarification in Question 5b.
For example, if UE receives at SFN=1 with a CG type 1 activation with a large timeDomainOffset pointing to SFN=1000, it means that the CG is already activated in the previous hyper frame.

	LG
	1
	We think the gNB implementation should resolve the second issue.

	Huawei
	2
	We have concerns on gNB implementation due to constrain on the timing of gNB sending RRC message and difficulty to easily determine how far from SFN border is far enough. We think introducing an explicit timeReferenceSFN in CG Type 1 configuration is better.

	Lenovo & Motorola Mobility
	1
	We think gNB implementation can solve the issue. When CG is not used, or during possible time for misalignment, dynamic grant can be used for data transmission. 

	vivo
	1
	This can be handled by gNB implementation.

	Docomo
	2
	It is more straightforward to introduce an explicit timeReferenceSFN in CG Type1 to avoid this issue,

	Intel
	1
	We think gNB implementation is sufficient to handle this.

	OPPO
	2
	Introducing an explicit timeReferenceSFN in CG Type 1 configuration is a clearer way.
If we go to option1, the restriction of Type1 CG configuration will be introduced. Considering the latency due to HARQ/ARQ retransmission, it may not be easy for the network deciding how far it is from SFN boundary. 

	ZTE
	2
	If we take conditional handover into account (i.e. configure the type 1 CG in CHO container), then option 1 seems not feasible.
For option 2, it depends on whether 10240ms is a safe value for the CHO triggering, we are not sure about this. But it can be left to NW implementation to update the CHO container every 10.24s.

	Nokia
	2
	Option 1 could suffice, but it is OK to have a safer approach.



Summary:
Option 1: 4 companies
Option 2: 7 companies
Option 3: 1 company
Proposal 5c: Introduce timeReferenceSFN  in RRC CG Type 1 configuration to avoid ambiguity of time assumed by the UE for its initialization.
2.6	HARQ process ID determination with multiple SPS configurations
[R2-1914740, Intel], [R2-1914780, Huawei], [R2-1914752, Ericsson], [R2-1915337, Samsung] propose to confirm that the following formula should be used for HARQ process ID determination with multiple SPS configurations:
	HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame]



It should be noted that the reason for having an FFS is that, in Rel-15, SPS periodicities are expressed in milliseconds while the above formula assumes they are expressed in number of slots. Therefore, the decision of using the above formula translates into encoding SPS periodicities in number of slots in Rel-16.
Question 6: Do companies agree to use the above formula for HARQ process ID determination with multiple SPS configurations.
	Company
	Yes/No
	Comments

	Qualcomm
	Yes
	Under the assumption that SPS periodicities are measured in number of slots.

	Samsung
	Yes
	Agree with Qualcomm

	Ericsson
	Yes
	

	LG
	Yes
	

	Huawei
	Yes
	As the SPS periodicities unit is in slot, we think slot level formula shall be used for HARQ process ID determination.

	Lenovo & Motorola Mobility
	Yes
	

	vivo
	Yes
	

	Docomo
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	Nokia
	Yes
	



Summary:
All companies agree the previously proposed formula for SPS HARQ process ID determination can be used.
Proposal 6a: HARQ process ID determination with multiple SPS configurations is based on the following formula: 
HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame]
Proposal 6b: In Rel-16, SPS periodicities in RRC are expressed in number of slots.
3	Summary
Proposal 1: Support CG periodicities of multiple of 2/7 symbols under the condition that there are no additional PHY and MAC impacts. Send an LS to RAN1 informing them decision and asking feedback on whether there are PHY impact.
Proposal 2: For CG/SPS periodicity determination, support the maximum values of N as specified already, depending on SCS, i.e. N= 640 for 15kHz, 1280 for 30kHz, 2560 for 60kHz and 5120 for 120kHz.
Proposal 3: IE used for allowed CGs when absent indicates that all CGs are allowed, and when present and empty indicates that none of the CGs are allowed unless there are issues identified with this approach when implementing the ASN.1 encoding.
Proposal 4a: Multiple CG activation/deactivation confirmation MAC CE contains only a bitmap of CG configurations using CG ID unique per MAC entity and configured by RRC in addition to CG ID introduced by RAN1.
Proposal 4b: Multiple CG activation/deactivation confirmation MAC CE uses new LCID value.
Proposal 5a: In MAC specifications, correct formulas for CG occasion determination so that they consider N sequentially, as for SPS.
Proposal 5b: For Type-1 CG, after receiving the configuration, UE should first identify the lowest N value corresponding to the nearest available CG occasion, then, N is incremented after each CG occasion starting from the N identified in the first step.Proposal 5c: Introduce timeReferenceSFN  in RRC CG Type 1 configuration to avoid ambiguity of time assumed by the UE for its initialization.
Proposal 5c: Introduce timeReferenceSFN  in RRC CG Type 1 configuration to avoid ambiguity of time assumed by the UE for its initialization.
[bookmark: _GoBack]Proposal 6a: HARQ process ID determination with multiple SPS configurations is based on the following formula: 
HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame]
Proposal 6b: In Rel-16, SPS periodicities in RRC are expressed in number of slots.

