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1. Introduction
[bookmark: _Hlk4423604][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK17]In the RAN1#98, following progress was made for enhanced UL transmission with configured grant (CG) for URLLC [1]: 
	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
Conclusion:
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16
Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format


 
In addition, it is noticed that there is ongoing email discussion [107#55] [NR IIOT] in RAN2 on the remaining higher layer impacts for support multiple SPS/CG configurations including the HARQ ID determination, higher layer supports for multiple configurations, configuration for periodicity HARQ ID etc. So, in this contribution, we present our views on the remaining issues for supporting multiple active configured grant (CG) configurations from physical layer perspective. 
2. Physical layer signaling  
For Type 2 configured grant configuration and downlink SPS, L1 signalling is needed to activate/deactivate the configured grant/SPS. In Rel.15, DCI format 0_0/0_1 for uplink and DCI format 1_0/1_1 for downlink with CRC scrambled by CS-RNTI can be used as activation signalling, while only DCI format 0_0/1_0 can be used for deactivation signalling. Following special fields are defined to validate and differentiate between activation and deactivation signalling [2].
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block: set to '00'



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0 
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '1's



For activation/release of multiple active configured grant configurations, following issues need to be discussed.
· Issue 1: what is the bit-length i.e., M for indicating the configuration(s) to be released in the DCI?
· Issue 2: which field(s) in the DCI are used for indicating the CG configuration(s) to be released/activated?
For the first issue, following options can be considered:
· Opt.1: it depends on the number of configured grant(s) configured by higher layers 
· Opt.2: the number of bits is configured by RRC but no more than 4 bits
· Opt.3: fixed as 4 bits.
For option 1, M is determined by the number of CG configuration(s). For example, if higher layer configures 8 CG configurations, then M=3; If each configuration needs separate release, it already occupies 8 states. So, for option 1, separate release of each configuration and joint release multiple configurations cannot be support simultaneously. If additional CG configuration is added, e.g. total number of CG configuration is 9, then M becomes 4 and reconfiguration of the states is needed.  
For option 2, M is configured by RRC. It is noted that for activation and release of UL CG, same field(s) is/are used for a DCI format was agreed in the last meeting. So, the value of M configured by RRC should be equal to or larger than the total number of configured grants to enable separate activation of each CG. For example, if higher layer configures 8 configurations, M should be equal to or larger than 3. Option 2 has more flexibility compared to option 1; However, additional RRC signalling for configuring the M is needed.   
For option 3, different from option 1 and option 2, the M is fixed as 4. It is simple and requires less reconfiguration compared to option 1 when new configuration is added/released. However, the indication overhead may be larger compared to option 1 and 2, and it also has some impacts on the field delivering the indication.
Based on above discussions, option 1 is not preferred. Option 2 and 3 can be down-selected. 
Proposal 1: 
· Down-select between following two options on the number of bits for the indication in the Release DCI i.e., M that is used for indicating which CG configuration(s) is/are released
· Option 1: the number of bits is configured by RRC but no more than 4 bits
· Option 2: the number of bits is fixed as 4 bits.
For issue 2 which field(s) in the DCI for the indication of which configurations is/are released, there are two options.
· Opt. a: introduce an explicit new field in the DCI similar as LTE SPS in V2X 
· Opt. b: re-use/interpret the existing field(s) in the DCI e.g. RV field and/or HPN filed which is similar as LTE UL SPS in HRLLC. 
Option a is simple but with additional overhead. If option 1 for issue 1 is adopted, the number of bits for the new field can be configurable; if option 2 for issue 1 is adopted, the number of bits for the new field is fixed to 4. 
Option b can reduce the overhead. However, it has complexity on defining which field(s) can be used, and it may also increase the false detection if the used field(s) are the one(s) used for activation/release validation. Taking the options for issue 1 into account, the number of CG configurations may have impacts on the number of bits that can be configurable for existing field(s). For example, if the total number of CG configurations is 6 and if the HPN field is used to deliver the configuration index/states for activation/release, when option 1 for issue 1 is used, the number of bits for HPN field should be equal or larger than 3. When option 2 for issue 1 is used, the number of bits for HPN field should be always equal to 4. Otherwise, other field(s) e.g. RV, TPC fields etc. need to be used in conjunction with the HPN field. 
Proposal 2: 
· Following two options can be considered to determine which field(s) can be used for the indication.
· Opt. a: introduce an explicit new field in the DCI
· Opt. b: re-use/interpret the existing field(s) in the DCI

In addition, in Rel.15, only DCI format 0_0 and 1_0 can be used for deactivation signalling to reduce the downlink overhead. However, it cannot support the feature of cross-carrier release. Therefore, for Rel.16 configured grant, both activation and deactivation DCI should be designed to support the feature of the cross-carrier scheduling. Therefore, if DCI format 0_1 and 1_1 can be used for CG/SPS release in Rel.16, following should be supported:
Proposal 3:
· DCI format 0_1 and 1_1 should be supported for CG/SPS release in Rel.16.

3. UE behavior for ensuring K repetitions using multiple CG configurations  
In Rel.15, only one CG configuration can be allowed for one carrier. The initial transmission of a TB UE can start depends on the configured RV sequence and repetition factor K as summarized below [3]. 
· For RV sequence {0, 2, 3, 1}, the initial transmission of a TB shall start at the first transmission occasion of the K repetitions.
· For RV sequence {0, 3, 0, 3}, the initial transmission of a TB can start at any of the transmission occasions of the K repetitions that are associated with RV=0.
· For RV sequence {0, 0, 0, 0}, 
· the initial transmission of a TB can start at any of the transmission occasions of the K repetitions when K=1, 2 or 4;
· the initial transmission of a TB can start at any of the transmission occasions of the K repetitions, except the last transmission occasion when K=8.
In Rel.16, multiple active CG configurations for a BWP is supported. Reducing the initial transmission delay and ensure K repetition without cross the periodicity boundary can be achieved by multiple CG configurations, which have different starting positions. Therefore, further discussion is needed on whether Rel.15 rule about the transmission occasion for initial transmission of a TB still applies to the case multiple CG configurations are used for ensuring K repetitions and reducing transmission alignment delay. 
Proposal 4: 
· When multiple CG configurations are used to ensure K repetitions and reduce the alignment delay, 
· The initial transmission of a TB shall start at the first transmission occasion of the K transmissions. 
· The initial transmission of a TB for different configured grant configurations is on different TTIs.
· The UE shall not transmit PUSCH simultaneously using different configured grant configurations on a serving cell.

4. Conclusion
In this contribution, we discussed the remaining issues for supporting multiple active configured grant configurations for a given BWP from physical layer perspective. The proposals are summarized below: 
Proposal 1: 
· Down-select between following two options on the number of bits for the indication in the Release DCI i.e., M that is used for indicating which CG configuration(s) is/are released
· Option 1: the number of bits is configured by RRC but no more than 4 bits
· Option 2: the number of bits is fixed as 4 bits.
Proposal 2: 
· Following two options can be considered to determine which field(s) can be used for the indication.
· Opt. a: introduce an explicit new field in the DCI
· Opt. b: re-use/interpret the existing field(s) in the DCI
Proposal 3:
· DCI format 0_1 and 1_1 should be supported for CG/SPS release in Rel.16.
Proposal 4: 
· When multiple CG configurations are used to ensure K repetitions and reduce the alignment delay, 
· The initial transmission of a TB shall start at the first transmission occasion of the K transmissions. 
· The initial transmission of a TB for different configured grant configurations is on different TTIs.
· The UE shall not transmit PUSCH simultaneously using different configured grant configurations on a serving cell.

[bookmark: _GoBack]References
[1] 3GPP RAN1 #98 meeting, chairman’s notes.
[2] 3GPP TS 38.213 V15.7.0, ‘NR Physical layer procedures for control’
[3] 3GPP TS 38.214 V15.7.0, ‘NR Physical layer procedures for data’


- 6/6 -
