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1	Introduction
The URLLC L1 work item was approved in RAN#83 [1]. 
Configured UL grants enhancements is one of the objectives in the WID noted as:
· [bookmark: OLE_LINK17][bookmark: OLE_LINK2]Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Note: V2X use cases are also considered 

[bookmark: _Hlk19884941]Based on the related agreements and feature lead summaries on CG in [2] and SPS activation/release in [3], we discuss the open issues in this contribution. We would like to note here, that some of the inputs and discussions in RAN1 are also on parallel happening in RAN2, e.g. as part of the RAN2 email discussion “[107#55][NR IIOT] CG/SPS for TSC (Oppo)”. We therefore structure this contribution in the following way: 
· In Sec. 2 we discuss issues also covered by the RAN2 email discussion
· In Sec. 3 we discuss remaining issues of Type 2 CG and SPS activation / release
· In Sec. 4 we discuss other remaining issues specifically for CG enhancements

2	Overlapping RAN1/RAN2 discussions (i.e. RAN2 [107#55][NR IIOT])

In this section we handle issues also covered by the RAN2 email discussion “[107#55][NR IIOT] CG/SPS for TSC (Oppo)”. In general, we should try to prevent any overlapping discussions – especially as we still need to handle plenty of remaining things in RAN1 related to the URLLC & IIoT WIs during 2019. 
Proposal 2-1: Avoid overlapping discussions in RAN1 & RAN2 on SPS & CG enhancements, i.e. do not discuss topics covered by the RAN2 email discussion “[107#55][NR IIOT] CG/SPS for TSC (Oppo)” during RAN1#98bis.  
Let us summarize our position to some of the aspects having some overlap between RAN1/RAN2 here to have our position stated in case also RAN1 would discuss / try to agree on some issues.
2.1 Type 2 CG / SPS Configuration-ID (Q2 in RAN2 [107#55])
For activation / release of multiple Type 2 CG & SPS configurations some type of indexing will be required to associate the activation / release with a specific Type 2 CG or SPS configuration. It had been discussed in several contributions (including earlier Nokia contributions), that an explicit CG /SPS configuration ID could be configured as had been done for LTE V2X as well as LTE HRLLC. Such indexing from PHY perspective is only required for Type 2 CG & SPS configurations for the purpose of activation / release, as for Type 1 configurations (which are active immediately) no indexing will be needed. In addition, for Type 1/2 CG and SPS, some indexing will be required to support RRC re-configuration of the CG/SPS configuration(s) in case of multiple configurations. For CG and SPS configurations, either an explicitly configured CG/SPS-ID or an implicit ID (e.g. based on the number of the CG or SPS configuration such as in increasing order of the CG / SPS configuration) could be taken. Considering potential re-configuration of overall number of configured grant configurations, we think that having an explicitly configured CG-ID /SPS-ID is the more robust solution. 
Proposal 2-2: Support an explicitly configurable CG-ID for Type 1&2 CGs as well as SPS-ID for SPS configurations used for indexing a respective CG / SPS configuration to facilitate re-configuration as well as Type 2 CG / SPS activation / release. 

2.2 Independent vs joint RRC parameters for multiple CG / SPS configurations (Q4 / Q6 of RAN2 [107#55])
Enabling common parameters for different CG or SPS configurations and the related potential support of CG or SPS configurations groups/sets can reduce the RRC overhead specifically if several CG or SPS configurations are used for the same traffic type / flow. 
Considering the needed large specification effort in terms of parameter association of different Type 2 CGs or SPS configurations and the rather minor advantage, we don’t see an imminent need for the support of common RRC parameters for different CG or SPS configurations, as this is clearly not required / essential to support URLLC or IIoT services. Therefore, we propose: 

Proposal 2-3: Support only independent configuration of multiple SPS/CG configurations in Rel-16, i.e. do not support common parameters of multiple SPS or CG configurations in Rel-16.

2.3 Simultaneous Type 1 & 2 CG configuration (Q7 of RAN2 [107#55])
Overall, we don’t see a reason to restrict the operation here – as the motivation for introducing two types in the first place had been different. As neither disadvantage nor issue have been identified, we do not see a reason to artificially (by specification) restrict the simultaneous Type 1 & 2 operation on a BWP. 
Proposal 2-4: Support simultaneous Type 1 & 2 CG configurations in a BWP. 

2.4 Additional URLLC CG / SPS periodicities (Q9 / Q10 of RAN2 [107#55])
As discussed already in our previous contributions, the current periodicity values are multiples of 2 & 7 symbols to guarantee, that a single CG transmission occasion (CG TX window) is not to cross the slot boundary. With the Rel-16 enhancement enabling to cross the slot boundary for the CG transmission of a single data packet (through Option 4 PUSCH), it should be possible to also provide additional CG periodicities where a single CG TX window can cross the slot boundary. Especially for e.g. L=3 or 4 symbol CG PUSCH being of interest for URLLC operation, the smallest available periodicity would be 7 symbols which limits the usage of a single CG configuration and thereby is far from optimal in terms of latency performance of Rel-15 CG operation. In Q9 of the RAN2 email discussion this is noted as ‘support of n*{2,7 or 14} for NCP and n*(2,6 or 12) for ECP.  
Proposal 2-5: Support additional CG periodicities of n*{2,7,14} for NCP and n*{2,6,14} for ECP with n>1 for URLLC operation in Rel-16. 
On the point of SPS periodicities (of Q10 of the RAN2 email discussion), we don’t think that this is something to be discussed in RAN1, as mainly RAN2 had been discussing the SPS operation for IIoT services. 
Proposal 2-6: Do not discuss SPS periodicities in RAN1 any further. Up to RAN2 to define additional SPS periodicities of >=1 slot in Rel-16. 

2.5 Type 2 CG / SPS HARQ-ID determination (Q11-13 of RAN2 [107#55])
Some HARQ-ID offset had been agreed in RAN2 already, but not yet if this is explicitly configured or derived implicitly by some other parameters of the configuration. We think having this explicitly configurable will be the most flexible and future proof solution, as this will allow the gNB by configuration to manage the HARQ ID usage across SPS or CG configurations. 
Proposal 2-7: The HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
There had been input by several companies of HARQ-ID management of multiple CG and SPS configurations to RAN1#98, including some more clever management assuming multiple active CG configurations used to reduce the alignment delay. First, we think that the HARQ-ID determination should be up to RAN2 (as this is captured in the RAN2 specifications and part of the RAN2 email discussions). Secondly, reusing the Rel-15 formulas and extend them just by the HARQ-ID offset (as suggested in several RAN1 input to RAN1#98, as well as Q12 ‘Yes’ & Q13a1 of the RAN2 email discussion) is the simplest way do handle this issue as done for LTE Rel-15. We don’t really see a need for further enhancements in this area. 
Proposal 2-8: The detailed HARQ-ID determination for SPS and CG is up to RAN2. Simple extensions of the Rel-15 formulas using HARQ-ID offset as suggested in the RAN2 email discussion (Q12 / Q13) is sufficient. 

3	Further details on activation / release of multiple active configured grant and SPS configurations
[bookmark: _Hlk19796407]3.1 Joint release of multiple CG or SPS configurations 
At RAN1#98, the following has been agreed:
Agreements:
· 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

Working assumption:
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

Although, we do not see a need for the support of joint release in general (as this is not seen as essential), if this is to be supported for CG then the same should also be supported for SPS configurations. 
Proposal 3-1: Confirm the RAN1#98 working assumption, to support joint release for multiple SPS configurations reusing the CG mechanism. 
During RAN1#98, there had been further discussions on how to define the number of bits M for the joint release (or release in general). But we think that the issue is not just related to the number of bits for release (as mainly discussed during RAN1#98), but also the number of bits for activation needs to be determined. The main worry of companies against the joint release has been that more bits would be required. Therefore, having the same number of bits M for activation and release seems to make sense.
There had been the 3 options mentioned during RAN1#98 [2]:
· Option 1: determining M implicitly by the number of CG / SPS configurations (and/or the highest configured CG / SPS index)
· Option 2: fix this to M=4 bits (at least for CG, FFS for SPS as unclear how many SPS configurations are to be supported) and 
· Option 3: making M configurable.  
To keep the specifications simple, either Option 2 or Option 3 should be adopted. As RRC overhead seems to be not really an issue (based on previous decisions not optimizing the RRC overhead), Option 3 seems to be most simple solution in here allowing to operate with less bits than 4bits (at least for CG) for indication here. 
Proposal 3-2: Support a configurable number of bits MCG used for Type 2 activation / release (i.e. single number MCG applicable for activation and release) and a separately configurable number of bits MSPS used for SPS activation / release indication. 

3.2 DCI formats to activate / release Type 2 CGs & SPS configurations
In Rel-15, a Type 2 configured grant can be activated using DCI formats 0_0 & 0_1 and can be released using DCI format 0_0, all scrambled by the CS-RNTI. The SPS activation is done using DCI formats 1_0 & 1_1 and can be released using DCI format 1_0 (all scrambled by the CS-RNTI). At RAN1#98, we agreed to support new DCI formats having configurable size for some fields. And it seems to be common understanding that there is a need for more monitoring occasions for URLLC compared to eMBB due to latency reasons. 
[bookmark: _Hlk13587602]As currently it has not been agreed to increase the number of BDs in Rel-16, clever configuration management to survive with the maximum number of BDs per slot will be needed. This may e.g. include to not configure the UE with monitoring for the fall-back DCIs 0_0/1_0 on USS at all to have more BDs available for frequent monitoring for the ‘new DCI scheduling URLLC’. This will directly impact the Type 2 CG & SPS release operation, as then the release could only be scheduled through CSS scheduling. In case this is not regarded as sufficient, one may need to consider supporting also Type 2 CG / SPS release signalling through the new DCI formats. Similar issues are also present for Type 2 CG /SPS activation. The activation support through the new DCI format may be required, as the UE may not be configured with other UL grant /DL assignment formats for USS monitoring to again manage with the limited number of blind decodes.  One additional reason is that e.g. the new PUSCH enhancements (i.e. dynamic PUSCH repetition indication / Option 4 PUSCH) may only be schedulable through this new configurable DCI. Therefore, we think that the ‘new DCI format(s) with configurable sizes for some fields’ should be available for Type 2 CG / SPS activation and release in addition to the legacy activation / release operation.  
Another issue is already now present for the case of cross-carrier scheduling in Rel-15, as the fallback DCI formats cannot be used for scheduling (and in this case activation / release) as they are not supported for cross-carrier scheduling. This means that there is no way to release a Type 2 CG/SPS in Rel-15 in case of cross-carrier scheduling. Therefore, we think independently of the new DCI format – we should support also SPS / Type 2 CG release signalling using the RE-15 non-fallback DCI formats 0_1 and 1_1.

Proposal 3-3: Support the following Rel-16 activation / release operation in Rel-16: 
· Type 2 CG can be activated using DCI formats 0_0, 0_1 and the new DCI format scheduling PUSCH
· Type 2 CG can be released using DCI formats 0_0, 0_1 and the new DCI format scheduling PUSCH
· SPS can be activated using DCI formats 1_0, 1_1 and the new DCI format scheduling PDSCH
· SPS can be released using DCI formats 1_0, 1_1 and the new DCI format scheduling PDSCH

At the end of Rel-15, there had been lengthy discussions in RAN1 on how to interpret DCI Format 0_1 considering the potential different configuration of certain parameters of pusch-config and configuredGrantConfig. During the CR phase the following behaviours were agreed to solve this issue:
· Behaviour 1: The UE does not expect the bit width of a field given by configuredGrantConfig to be larger than given by pusch-config (which defines the size for DCI format 0_1 scrambled by C-RNTI and CS-RNTI, see end of Sec. 7.3.1.1.2 of 38.212) 
· Behaviour 2: PUSCH according to configured grant apply the parameters given by configuredGrantConfig (with some exceptions, see Sec. 6 of TS 38.214)
· Behaviour 3: PUSCH re-transmissions of a CG transmission apply the parameters given by pusch-config (with some exceptions, see Sec. 6 of TS 38.214)
When now considering the new DCI format operation and interaction with CG operation, the operation of the new DCI format scheduling PUSCH with C-RNTI (which we denote here with ‘0_b’, with ‘b’ being FFS) is not directly given by pusch-config but a respective separate configuration of the DCI field sizes which we denote for our discussions here for simplicity with ‘DCIFormat0_b-config’ for the discussions here. The same issues as for DCI Format 0_1 in Rel-15 in terms of CG are present with the new DCI Format 0_b considering the Rel-16 CG enhancements with the difference that not pusch-config but DCIFormat0_b-config needs to be considered in relation to configuredGrantConfig. And in addition to Rel-15, we need to deal in Rel-16 with multiple CG configurations having potentially different CG parameters. As a starting point, we define the same DCI size alignment for Format 0_b scrambled by C-RNTI and CS-RNTI as for DCI format 0_1 in Rel-15:
Proposal 3-4: As for DCI format 0_1 in Rel-15, the order and the field sizes of the new DCI format 0_b scrambled by C-RNTI and CS-RNTI (after ‘0’ insertion) are the same and defined by the configuration of DCI Format 0_b. 
The following options can be considered in CG operation and the new DCI format usage: 
· Option 1: Apply the principles of the Rel-15 behaviours for DCI Format 0_b CG operation using DCIFormat0_b-config instead of pusch-config
· This basically means the following operational behaviour:
· Use Rel-15 behaviour 1 using DCIFormat0_b-config instead of pusch-config, i.e. the UE does not expect the bitfield width of a field of configuredGrantConfig to be larger than given by DCIFormat0_b-config.
· Use Rel-15 behaviour 2 without change (i.e. CG PUSCH transmission using configuredGrantConfig with the same exceptions as in Rel-15)
· Use Rel-15 behaviour 1 using DCIFormat0_b-config instead of pusch-config, i.e. PUSCH re-transmissions of a CG transmission apply the parameters given by DCIFormat0_b-config with the same exceptions as in Rel-15
· Considering also multiple CG configurations with different CG parameters the following three sub-options can be considered:
· Option 1A: The restriction of the bitfield size of Behaviour 1 in terms of configuredGrantConfig and DCIFormat0_b-config applies to all CG configurations 
· This allows to use Format 0_b for activation, re-transmission grant and release signalling for all CG configurations
· But this requires, that all CG configurations of all types of traffic and potentially different CG parameters to conform with the configuration of the new DCI Format 0_b. This seems to be rather restrictive, as we might need to restrict CG configurations for eMBB traffic to take the DCI format 0_b restriction into account. To remove this restriction, other options should be considered instead. 
· Option 1B: A CG configuration can be operated with the new DCI format 0_b only if the behaviour 1 restriction is fulfilled for this CG configuration 
· The baseline idea is the following:  
· For CG configurations where the Behaviour 1 restriction in terms of configuredGrantConfig and DCIFormat0_b-config is fulfilled, the new DCI format 0_b can be used for activation, re-tx grants and release. 
· For CG configurations where the Behaviour 1 restriction in terms of configuredGrantConfig and DCIFormat0_b-config is not fulfilled, the new DCI format 0_b cannot be used with this CG configuration and legacy formats 0_0 & 0_1 need to be used for activation, re-tx grants and release for these CG configurations.
· This operation type is clearly in the spirit of the Rel-15 CG operation but being less restrictive compared to Option 1A as the restriction applies per CG configuration and is therefore preferable. But this operation still does not support the release signalling (which is independent of configuredGrantConfig parameters) or re-transmission signalling (which uses DCIFormat0_b-config parameters) of CG configurations independent of their configuration – which is the next considered option.  
· Option 1C:  The behaviour 1 restriction applies per CG configuration and per CG DCI signalling usage
· This option basically splits the behaviour 1 restriction per action the new DCI Format 0_b is used for:
· For Type 2 CG activation, the applicable DCI formats depend on whether configuredGrantConfig and DCIFormat0_b-config fulfil the CG behaviour 1 restriction
· For CG configurations where the Behaviour 1 restriction in terms of configuredGrantConfig and DCIFormat0_b-config is fulfilled, the new DCI format 0_b can be used for Type 2 activation. 
· Otherwise, the new DCI format 0_b cannot be used for Type 2 activation and legacy formats 0_0 & 0_1 need to be used for Type 2 activation.
· For re-transmission grant signalling, the new DCI format 0_b can be used for any CG configuration (independent of the behaviour 1 restriction as DCIFormat0_b-config parameters are used based on CG Behaviour 3).
· The usage of MCS table parameters (from CG or Format 0_b) could be further considered, as currently MCS table from CG config is used, 
· The new DCI format 0_b can be used for Type 2 CG release of any CG configuration (independent of the Behaviour 1 restriction as the configuredGrantConfig parameters are not used for release operation, other than the CG-ID). 
· This option is still in the spirit of the Rel-15 CG behaviours but is less restrictive in this respect – as e.g. the smaller DCI size of DCI Format 0_b can be used for re-transmission signalling & Type 2 release even though from CG configuration the behaviour 1 restriction is not fulfilled. This means, a compact configuration of DCI Format 0_b with lower DL control overhead can be used for eMBB CG configurations re-transmission signalling (& release) improving the DL control efficiency compared to Option 1B. 
· Option 2: Do not apply the principles of the Rel-15 behaviours for DCI Format 0_b CG operation, but use the parameters of DCIFormat0_b-config also for Type 2 activation
· This option would be clearly against Rel-15 behaviour, as for Type 2 CG having separately configured configuredGrantConfig parameters would not really be applicable here but the parameters of DCIFormat0_b-config from the activation, which somehow defeats the purpose of having separate configurable parameters for CG PUSCH and dynamic grant PUSCH. 
· We just list this option here for completeness, without our intention to support such a change compared to Rel-15 behaviour. 

Now comparing the options, as mentioned above Option 2 should be clearly out of scope for discussion but the spirit of the Rel-15 CG operation should be retained. On the sub-options 1A to 1C reusing the Rel-15 principles also with the new DCI Format 0_B, Option 1A is seen as too restrictive in terms of independent parameter configuration for different CG configurations and different service types and we see advantages of Option 1B and Option 1C in this respect. As discussed above, we see still some advantages of enabling Option 1C operation (compared to Option 1B), as the Rel-15 principles and behaviours are reused but applied selectively considering the usage of the new DCI Format 0_b for Type 2 activation, Type 1 & Type 2 CG retransmission as well as Type 2 release. 
Proposal 3-5: Support the Option 1C type of operation considering the interaction of the new DCI Format scheduling PUSCH (Format ‘0_b’) with multiple active CG configuration, i.e. 
· DCI Format 0_b can be used for activation of a Type 2 CG configuration, if the bitfield width of each field given by configuredGrantConfig of the Type 2 CG configuration is not larger than given by configuration of DCI Format 0_b.
· DCI Format 0_b can be used for re-transmission scheduling of a Type 1 or Type 2 CG PUSCH of any CG configuration (i.e. independently of configuredGrantConfig of the CG configuration)
· The CG PUSCH re-transmissions apply the parameters given by the configuration of DCI Format 0_b (with some exceptions, as in Sec. 6 of TS 38.214 of Rel-15).
· DCI Format 0_b can be used for release signalling of any Type 2 CG configuration (i.e. independently of configuredGrantConfig of the CG configuration).

Of course, equally RAN1 needs to define the interaction of SPS configurations and the new DCI format scheduling PDSCH denoted here with ‘DCI Format 1_a’. The situation of SPS is much simpler, as when looking at the parameters given by SPS-config the only miss-match with the new DCI Format 1_a may be the MCS table configuration. In Rel-15 there had been no issue in this respect as independently of the configured MCS table for SPS and dynamic PDSCH, there had always been 5bit MCS DCI. With potentially smaller number of bits for the MCS table for DCI Format 1_a, a similar issue will be also arising for SPS activation, re-transmission signalling and SPS release. Therefore, we see the same discussion above apply also for SPS configuration, except that this is specific only for the MCS field size. We therefore suggest the same handling here also for SPS as proposed for CG operation in Proposal 3-4: 
Proposal 3-6: Support the following operation of the new DCI Format scheduling PDSCH (Format ‘1_a’) for Rel-16 SPS operation, i.e. 
· DCI Format 1_a can be used for activation of an SPS configuration, if the bitfield width of the MCS given by SPS-config of the SPS configuration is not larger than given by configuration of DCI Format 1_a.
· DCI Format 1_a can be used for re-transmission scheduling of SPS PDSCH of any SPS configuration (i.e. independently of SPS-config of an SPS configuration) 
· The SPS PDSCH re-transmissions apply the MCS parameters / table according to DCI Format 1_a.
· DCI Format 1_a can be used for release signalling of any SPS configuration (i.e. independently of SPS-config of an SPS configuration). 

Last but not least, RAN1 would also need to discuss the interaction of certain new DCI formats configurations – if they can be also configured for CG and SPS configuration. This includes the need to discuss the following: 
· MCS table: Independent (smaller sized) MCS table configuration for SPS and CG compared to DCI formats 1_a and 0_b?
· Do we need an independent configuration option for this case – or should we just enable the option to say, ‘use Format 1_a’ and ‘use Format 0_b’ MCS table for a respective SPS and CG configuration (by extending the options for mcs-Table in SPS-config and configuredGrantConfig)? Or could the MCS be another exception to be used from the DCI format?
· This is overall still open as we don’t have any agreements on the MCS field for the new DCI formats yet
· FDRA type & RBG: This is currently separately configurable for CG configurations. Depending on the final decision on the supported RA types for Type 2 CG and SPS (i.e. Type 0 decision still pending), one might need to look into this as well. For CG configuration, at least the new configurable RBG sizes for Type 1 (in addition to ‘config2’) may be needed here in order to fulfil the requirements of not having a larger bitfield size than given by DCI format 0_b. For SPS operation, as currently not configured, the RA type & RBG size of the DCI format (i.e. Format 1_0, 1_1 and 1_a) would be directly applied. For CG, one might consider re-visiting the assumption of using the configuration of FDRA of DCI Format 0_b also for Type 2 CG activation. 

Observation: RAN1 will need to discuss if some of the configurability of the new DCI formats scheduling PDSCH and PUSCH is also applicable to the SPS-config and configuredGrantConfig, such as MCS table and FDRA Type / RBG size. 
 
3.3 DCI fields indicating Type 2 CG / SPS configuration for activation / release
At RAN1#98, only the following WA was agreed: 
Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format
Most companies assumed the same field(s) to be used for a DCI format for activation & release, as this will simplify the description on how the fields are to be interpreted and the related UE implementation. Some companies raised the issue, that e.g. for release some other fields not needed for the release itself (such as the TDRA field) could be used to indicate the release. As an example, the TDRA field does not contain any useful information in case of the release operation, and e.g. using the HARQ-ID field as in LTE, reduces the option for virtual CRC in case of SPS/Type 2 CG release. We would like to note here, that if the virtual CRC (and related false alarm) is the main motivation to use different fields for activation and release, it will be of course also possible to set these fields to defined values (such as TDRA all ‘1s’ or similar for release) to handle this issue and still apply the same field(s) for activation and release. But this can be discussed separately, if additional fields for activation / release could be set to defined values when operating with multiple Type 2 CG or SPS configurations on a BWP. 
Proposal 3-7: Confirm the RAN1#98 working assumption: For activation and release of UL CG, same field(s) is/are used for a DCI format.

When introducing multiple UL SPS configurations in LTE Rel-15, the 3 LSBs of HARQ-ID field are to be used to indicate the applicable LTE SPS configuration to be activated or released. The same can be applied also for the legacy DCI formats 0_0/0_1/1_0/1_1, as each of them contains a 4bit HARQ-ID field set to ‘all 0s’ based on Sec. 10.2 of 38.213 and no more than 4bits will be required for HARQ-ID for both CG and SPS. 
Proposal 3-8: Use the M least significant bits of the HARQ-ID field of the Rel-15 DCI formats 0_0, 0_1, 1_0, 1_1 to indicate the applicable Type 2 CG or SPS configuration(s) for activation and release. 
The situation on defining the DCI field(s) to indicate the SPS or Type 2 configuration regarding the new DCI format(s) with configurable sizes for some fields is slightly trickier, as based on configuration e.g. the HARQ-ID field size may be smaller than the M bits needed to indicate the Type 2 CG or SPS configuration. One example for a case where this could still be a feasible operation assumption is, that the gNB is operating with multiple active CG / SPS configurations to reduce the alignment delay and a physical layer re-transmission within the latency bound would not be possible, the new DCI would not need to provide the option for re-transmission scheduling of all the CG or SPS configurations and the HPN field size could be kept small even though more CG or SPS configurations are configured and activated.  
One way dealing with the possible inadequacy of bit width of the HARQ-ID field for the new configurable DCI format is to concatenate several fields and aggregate the bits. From prior discussion, besides HARQ-ID field, the RV field as well as the TPC field were proposed by companies to be used for activation/release for Type 2 CG/SPS. For the RV field, in Rel-15 design it is to be set to 0 for both activation and release and is not having any other information carried and as the HARQ-ID field provides additional virtual CRC. For the TPC field, the 2 bits in PUCCH DCI can be used for the SPS activation/release, and the 2 bits in PUSCH DCI can be used for type 2 CG activation/release. By using the bits of the HARQ-ID field, the RV field and the TPC field jointly, we could provide the required number of bits M to support the intended Type 2 CG/SPS activation/release. 
Proposal 3-9: For the new configurable DCI formats, in addition to the HARQ-ID field, if required, some bits of other DCI fields, such as the RV field and/or the TPC field, are used to provide the required number of M bits to indicate the applicable Type 2 CG or SPS configuration(s) for activation and release.  

[bookmark: _Toc415085486][bookmark: _Toc503902285]3.4 Support of configuration change of Type 1 CG configurations 
As we noted in our earlier contributions on configured grants e.g. in Sec 5 of [4], we see that the current CG grant operation is not very well supporting needed changes of the CG parameters for URLLC services with low latency and guaranteeing uninterrupted URLLC service sessions – specifically if one considers traffic types with non-integer multiples of the NR numerology. Enabling independent CG Type 2 activation commands of multiple CG configurations discussed above can already solve this short-coming of the Rel-15 NR CG design for Type 2 CG – with the limitations of false-alarm issues discussed in Sec. 2.4. 
For Type 1 CG, the only option for the gNB to change the configuration is by RRC reconfiguration resulting in long latency of the intended change and potentially undefined UE behaviour in the RRC re-configuration phase. This is clearly not desirable as the gNB for URLLC services is required to ensure an uninterrupted URLLC service session. Therefore, we think that some more dynamic CG parameter change through L1 signalling of a wider set of CG parameters should be supported also for Type 1 CGs. Such operation could be enabled by supporting multiple CG Type 1 configurations with a dynamic L1 /PDCCH based selection of the intended profile from the group of CG configurations. To take advantage of Type 1 CG for URLLC (having low latency after the RRC configuration in contrast to Type 2 CG), at least one of the configurations (one reference configuration) would need to be active immediately after RRC configuration. The swap to a different pre-configured Type 1 configuration(s) could then be based on a PDCCH message indicating the applicable configuration(s). For this operation, clearly a single DCI activation/release command could be envisioned to choose one or more of RRC configured Type 1 CGs for operation (as for Type 2 release). Therefore, the false-alarm rate for this operation would be at the level of Type 2 release (which is much lower than for Type 2 CG activation as discussed above). 
Proposal 3-10: Support a dynamic CG profile/configuration change for Type 1 CG through UE pre-configuration of multiple CG Type 1 configurations by RRC signalling, which can be dynamically exchanged/selected by DL PDCCH signalling.

4	Rel-16 CG operation in terms of definition of CG occasion
There had been plenty of discussions during the SI phase & early WI phase, if as in Rel-15, a CG transmission occasions is to be contained within a periodicity window, or if in Rel-16 it should be possible to configure the UE with a shorter periodicity than the length of a CG transmission occasion window (i.e. the a CG transmission occasion is allowed to cross the periodicity boundary). As discussed in our previous contributions during the SI phase, we think that a new Rel-16 behaviour is not needed as the intended operation of a CG PUSCH transmission can be equally enabled by using multiple active configured grant configurations. Moreover, by not introducing a new behaviour, there will be no need to discuss (and specify) the handling of differentiating different CG PUSCH transmission occasions in terms of DM-RS usage and RV operation which will complicate the specification work. As a consequence, we suggest:
Proposal 4-1: A CG PUSCH transmission is not to cross the periodicity boundary.
Rel-15 CG enables in case of CG PUSCH repetition (i.e. repK configured) to allow the UE to start in any of the PUSCHs applying RV0. Especially considering URLLC reliability due to CG PUSCH repetition (in terms of PUSCH Option 4 operation and/or repK), we think that there should be an option for the network at least to configure the UE to only start from the beginning of the CG PUSCH transmission occasion. This would thereby retaining the Rel-15 option to have the UE to start its transmission with each CG PUSCH having RV0 but introduce the high reliability option of using all UL symbols of the CG PUSCH transmission occasion.
Proposal 4-2: Introduce RRC signalling to indicate that the UE can only start from the beginning of the CG transmission occasion of a specific CG configuration in case of PUSCH repetition. 
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In this contribution, we discussed the details of the needed enhancements for configured grants for NR URLLC as well as activation / release of multiple SPS configurations.
In Section 2, we discuss CG/SPS issues overlapping with the RAN2 email discussion [107#55][NR IIOT], where the following is to be noted :  
Proposal 2-1: Avoid overlapping discussions in RAN1 & RAN2 on SPS & CG enhancements, i.e. do not discuss topics covered by the RAN2 email discussion “[107#55][NR IIOT] CG/SPS for TSC (Oppo)” during RAN1#98bis.  
In case still discussions would take place during RAN1#98, our position on those points of the RAN2 email discussion can be summarized as: 
· Proposal 2-2: Support an explicitly configurable CG-ID for Type 1&2 CGs as well as SPS-ID for SPS configurations used for indexing a respective CG / SPS configuration to facilitate re-configuration as well as Type 2 CG / SPS activation / release. 
· Proposal 2-3: Support only independent configuration of multiple SPS/CG configurations in Rel-16, i.e. do not support common parameters of multiple SPS or CG configurations in Rel-16.
· Proposal 2-4: Support simultaneous Type 1 & 2 CG configurations in a BWP. 
· Proposal 2-5: Support additional CG periodicities of n*{2,7,14} for NCP and n*{2,6,14} for ECP with n>1 for URLLC operation in Rel-16. 
· Proposal 2-6: Do not discuss SPS periodicities in RAN1 any further. Up to RAN2 to define additional SPS periodicities of >=1 slot in Rel-16. 
· Proposal 2-7: The HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
· Proposal 2-8: The detailed HARQ-ID determination for SPS and CG is up to RAN2. Simple extensions of the Rel-15 formulas using HARQ-ID offset as suggested in the RAN2 email discussion (Q12 / Q13) is sufficient. 

In Section 3, we discuss remaining issues of activation / release of multiple active CG and SPS configurations, where the following proposals are made 
· Proposal 3-1: Confirm the RAN1#98 working assumption, to support joint release for multiple SPS configurations reusing the CG mechanism. 
· Proposal 3-2: Support a configurable number of bits MCG used for Type 2 activation / release (i.e. single number MCG applicable for activation and release) and a separately configurable number of bits MSPS used for SPS activation / release indication. 
· Proposal 3-3: Support the following Rel-16 activation / release operation in Rel-16: 
· Type 2 CG can be activated using DCI formats 0_0, 0_1 and the new DCI format scheduling PUSCH
· Type 2 CG can be released using DCI formats 0_0, 0_1 and the new DCI format scheduling PUSCH
· SPS can be activated using DCI formats 1_0, 1_1 and the new DCI format scheduling PDSCH
· SPS can be released using DCI formats 1_0, 1_1 and the new DCI format scheduling PDSCH
· Proposal 3-4: As for DCI format 0_1 in Rel-15, the order and the field sizes of the new DCI format 0_b scrambled by C-RNTI and CS-RNTI (after ‘0’ insertion) are the same and defined by the configuration of DCI Format 0_b. 
· Proposal 3-5: Support the Option 1C type of operation considering the interaction of the new DCI Format scheduling PUSCH (Format ‘0_b’) with multiple active CG configuration, i.e. 
· DCI Format 0_b can be used for activation of a Type 2 CG configuration, if the bitfield width of each field given by configuredGrantConfig of the Type 2 CG configuration is not larger than given by configuration of DCI Format 0_b.
· DCI Format 0_b can be used for re-transmission scheduling of a Type 1 or Type 2 CG PUSCH of any CG configuration (i.e. independently of configuredGrantConfig of the CG configuration)
· The CG PUSCH re-transmissions apply the parameters given by the configuration of DCI Format 0_b (with some exceptions, as in Sec. 6 of TS 38.214 of Rel-15).
· DCI Format 0_b can be used for release signalling of any Type 2 CG configuration (i.e. independently of configuredGrantConfig of the CG configuration).
· Proposal 3-6: Support the following operation of the new DCI Format scheduling PDSCH (Format ‘1_a’) for Rel-16 SPS operation, i.e. 
· DCI Format 1_a can be used for activation of an SPS configuration, if the bitfield width of the MCS given by SPS-config of the SPS configuration is not larger than given by configuration of DCI Format 1_a.
· DCI Format 1_a can be used for re-transmission scheduling of SPS PDSCH of any SPS configuration (i.e. independently of SPS-config of an SPS configuration) 
· The SPS PDSCH re-transmissions apply the MCS parameters / table according to DCI Format 1_a.
· DCI Format 1_a can be used for release signalling of any SPS configuration (i.e. independently of SPS-config of an SPS configuration). 
· Observation: RAN1 will need to discuss if some of the configurability of the new DCI formats scheduling PDSCH and PUSCH is also applicable to the SPS-config and configuredGrantConfig, such as MCS table and FDRA Type / RBG size. 
· Proposal 3-7: Confirm the RAN1#98 working assumption: For activation and release of UL CG, same field(s) is/are used for a DCI format.
· Proposal 3-8: Use the M least significant bits of the HARQ-ID field of the Rel-15 DCI formats 0_0, 0_1, 1_0, 1_1 to indicate the applicable Type 2 CG or SPS configuration(s) for activation and release. 
· Proposal 3-9: For the new configurable DCI formats, in addition to the HARQ-ID field, if required, some bits of other DCI fields, such as the RV field and/or the TPC field, are used to provide the required number of M bits to indicate the applicable Type 2 CG or SPS configuration(s) for activation and release.  
· Proposal 3-10: Support a dynamic CG profile/configuration change for Type 1 CG through UE pre-configuration of multiple CG Type 1 configurations by RRC signalling, which can be dynamically exchanged/selected by DL PDCCH signalling.

In Section 4, we discuss remaining issues on CG occasion definitions summarized in the following proposals:
· Proposal 4-1: A CG PUSCH transmission is not to cross the periodicity boundary.
· Proposal 4-2: Introduce RRC signalling to indicate that the UE can only start from the beginning of the CG transmission occasion of a specific CG configuration in case of PUSCH repetition. 
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