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1. Introduction
Based on the phase 1 discussions and suggestions, Chairman allocates following three email discussions for eCG for URLLC. In this document, [100e-NR-L1enh_URLLC-eCG-02] Email discussion/approval on PDCCH validation of SPS/Type 2 CG release will be the focus. It is noted that the deadline for agreements/conclusions is 2/27, and the deadline for the corresponding TP is by 3/2.
· [100e-NR-L1enh_URLLC-eCG-01] Email discussion/approval on RRC parameter exceptions for Type 2 CG activated by DCI format 0_2 by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/2 – Lihui (DCM)
· [bookmark: _Hlk33435638][100e-NR-L1enh_URLLC-eCG-02] Email discussion/approval on PDCCH validation of SPS/Type 2 CG release by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/2 – Lihui (DCM)
· [100e-NR-L1enh_URLLC-eCG-03] Email discussion/approval on DMRS configuration for Type 2 CG activated by DCI format 0_2 by 2/27; if there is a spec impact, endorsing the corresponding TP by 3/2 – Lihui (DCM)

2. PDCCH validation of SPS/Type 2 CG release
2.1.1. Issue on FDRA field corrections: 
· [R1-2000943, ZTE] proposed not to use “Frequency domain resource assignment (FDRA)” bit field for DL SPS scheduling release PDCCH validation if dynamic switching between FDRA type 0 and FDRA type 1 is configured. The corresponding TP is proposed in R1-2000943.
· [R1-2000630, Samsung], [R1-2000675, LG], [R1-2001024, Huawei] proposed similar as DL SPS, for Type 2 CG scheduling release PDCCH validation, the FDRA field with all ‘0’s for FDRA type 0 and all ‘1’ FDRA type 1 should be used. Similar TP is proposed in R1-2000630 and R1-2000675.
· In addition, [R1-2001024, Huawei] further discussed that for joint release case, the DCI is used to jointly release multiple Type 2 CG configurations with different resource allocation types which is different from DL SPS that the resource allocation type of a SPS configuration is determined by the parameter provided inpdsch-Config. In this case, both UE and gNB don’t know which Type 2 configured grant configuration should be taken as the reference when setting the value of the FDRA field in the release DCI, and it may also result in that the release DCI is interpreted as an activation DCI. Corresponding TP is proposed in R1-2001024.
· FL suggestions: 
· When dynamicSwitch for FDRA type is configured, ‘0’ MSB means RA type 0 and ‘1’ MSB means RA type 1. Therefore, even if dynamicSwitch is configured, by setting to all ‘0’ or all ‘1’, UE would receive invalid RA field value.
· For joint release DCI, the main use case is to release the multiple configurations that used for the case of reducing the initial transmission alignment delay and ensuring reliability by K repetitions. For such use case, as observed in previous discussions, the most parameters for constructing the transmissions are the same. Therefore, at least for Rel.16 SPS/eCG, UE should not be expected to be configured with different frequency domain RA type for multiple configurations that can be released by a single DCI. 

· Proposal: Endorse the following text proposal for 38.213  
	< TS 38.213 v16.0.0>
10.2 PDCCH validation for DL SPS and UL grant Type 2
------------------------------------------------------- Unchanged Texts Omitted-------------------------------
Table 10.2-1: Special fields for single DL SPS  or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration
	
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_2
	DCI format 1_1

	HARQ process number 
	set to all '0's/0_2
	set to all '0's
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's


Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2
	DCI format 0_1/0_2
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's
	set to all '0's

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

	Frequency domain resource assignment
	set to all '1's
	set to all '0’s for FDRA Type 0 set to all '1's for FDRA Type 1
	set to all '0’s for FDRA Type 0 set to all '1's for FDRA Type 1


Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations 
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's


Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 0_1/0_2
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all ‘0’s
	set to all '0's
	set to all ‘0’s

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

	Frequency domain resource assignment
	set to all '1's
	set to all '0’s for FDRA Type 0 
set to all '1's for FDRA Type 1
	set to all '0’s for FDRA Type 0 
set to all '1's for FDRA Type 1






Any comments?
	Company
	View

	CATT
	We support keeping current spec for UL FDRA validation”set to all '1's” because after we separately define UL FDRA validation bits for FDRA type 0 and type1, new issue such as joint release for multiple FDRA type will be introduced. Current spec is simple way to handle UL FDRA validation setting .

	  ZTE
	 During preparation phase, there are two scenarios raised for clarification on how to set the FDRA bit field for PDCCH release validation. In our view, it has to be clarified, otherwise a UE will not know how to use FDRA bit field for validation.
Scenario 1: ‘dynamicSwitch’ is configured for SPS or CG Type 2
Scenario 2: Multiple CG configurations are activated, and at least one CG configuration is configured with RA type 0 and at least one configured with RA type 1.
To make it general enough to cover both two scenarios for both SPS and CG, and also for all DCI formats, one suggestion for the TP is provided as follows. Note that, the ‘Else’ item includes scenario2 above and also applies to fallback DCI which is independent from RRC configurations.
//
If higher layer configures RA type 0 only, set to all '0's;
If higher layer configures RA type 1 only, set to all '1's;
If higher layer configures dynamic switch between RA type 0 and 1, then if MSB is'0', set to all '0's; 
Else, set to all '1's
//
On top of above clarification, one further question is whether we should use FDRA bit field to differentiate among an activation DCI, a release DCI and a DCI scheduling a CG re-transmission, which are all scrambled by CS-RNTI. That is to solve the ambiguity among following cases.
--Case1“dynamicSwitch” is configured for CG PUSCH while only type0 for DG PUSCH. A DCI with FDRA bit field of all ‘1’ is valid for a CG retransmission. It means all '1' cannot be used for validation of PDCCH release. 
--Case2 “dynamicSwitch” is configured for CG PUSCH while only type1 for DG PUSCH. A DCI with FDRA bit field of all ‘0’ is valid for a CG retransmission. It means all '0' cannot be used for validation of PDCCH release. 
--Case3 In case of Scenario 2 mentioned above, FDRA bit field of all ‘0’ is valid for an activation DCI activating a CG configuration with only RA type 1, and  FDRA bit field of all ‘1’ is valid for an activation DCI activating a CG configuration with only RA type 0. It means all '0' or all '1' cannot be used for validation of PDCCH release. 
 
In Rel-15, a UE can differentiate a DCI for CG re-transmission from activation/release DCI by using 1-bit NDI, and can use 5-bit MCS bit-field to differentiate between activation DCI and release DCI. Then the following question is whether the Rel-15 mechanism is sufficient for URLLC.  If not, we should solve the ambiguity for above three cases. This is then related to the false alarm issue discussed in issue 2-2 below.

	Nokia/NSB
	We got a similar view as CATT – why not using all ‘1’s. It was already clear from the email discussion input by different companies (especially looking at the joint release case, where the same HARQ-ID may point to a different CG config from release point of view to CG configs to release) that this is a bit more tricky.
Just something to think about:
1.  If ‘dynamic’ or ‘Type 1’ is configured – this is optimal already
2.  If Type 0 is configured for CG, but a larger FDRA field size is from the C-RNTI, then this is not a issue either as the MSBs are set ‘0’s (optimal there as well)
3.  The only case where this is not optimal, would be that Type 0 is configured for both CG-config & DCI format 0_1. This would just lead to a restriction only in this specific case to not be able to activate a Type 2 CG with fullband allocation – which may be somehow OK to us (similar restriction as for LTE SPS).
Not sure if we discuss also the SPS case, but there we would need to capture the case of dynamic switch somehow (as both are configured).
set to all '0’s for FDRA Type 0
set to all '1's for FDRA Type 1or ‘dynamic’

	Huawei
	Regarding ZTE’s comment, as has been explained in previous email discussions, we would like to explain here again that PDCCH validation is NOT for the differentiation between the DCI for retransmission scheduling and the DCI for activation/release, but for the differentiation between the DCI for activation and the DCI for release. PDCCH validation is only triggered when the received DCI is scrambled by CS-RNTI and the NDI in the DCI is set to ‘0’. We shouldn’t mix up these two different cases. In addition, if a DCI field is used for release validation but not for activation validation, the value of the field should be set to a value that will never be used for activation; otherwise, the field is not helping for the DCI differentiation. FDRA is one of the DCI fields that can be used for PDCCH release validation, as there is always special value pointing to invalid frequency domain resource allocation. So we support to use FDRA field for PDCCH release validation to improve the validation performance. And also note that FDRA field has already been used for release validation of LTE SPS, Rel-15 SPS/Type 2 CG and SP-CSI.
Regarding how to solve the issue for multi-release case raised in R1-2001024, even if the restriction suggested by the feature lead is imposed on the RA type configuration, itdoesn’t help to solve the issue at all. For example, assuming UE is configured with in total 6 Type 2 configurations for 4 service types:
	Service type
	Index of the Type 2 configuration(s) for the corresponding service type
	RA type

	#1
	0
	0

	#2
	1
	1

	#3
	2, 3
	0

	#4
	4, 5
	1


To support joint release, a higher layer table with 5 entries is further configured as follows with the restriction applied:
	Entry of the table
	Associated Type 2 configurations

	0
	0

	1
	1

	2
	2, 3

	3
	4, 5


If the value of the FDRA field in a release DCI is set according to the RA type of the Type 2 configurations associated with the indicated entry, then in the DCI that is used to jointly release all the configurations for service type #4, the HPN field in the DCI will be set to value 3 and the FDRA field will be set to all ‘1’s, since the RA type of the Type 2 configurations associated with entry 3 is type 1. However, since all ‘1’s is also a valid resource allocation for Type 2 configuration with index 3, HPN field with value 3 and FDRA field with all ‘1’s are also possible settings in the DCI that is used to activate the Type 2 configuration with index 3. Then the question is, how can the FDRA field in this case help to differentiate the DCI for activating Type 2 configuration with index 3 or for jointly releasing Type 2 configurations associated with entry 3?
To answer the above question, the following solution was proposed R1-2001024 and can solve the issue in multi-release case perfectly without imposing any restrictions on the RA type of the multiple Type 2 configurations and also without much specification work:
For multi-release PDCCH validation, 
1.   If there exists a Type 2 configured grant with the configuration index the same as the value of the HPN field in the release DCI and the Type 2 configured grant is configured by higher layer with resource allocation type 0, the FDRA field is set to all ‘0’s;
2.   If there is no any Type 2 configured grant with the value of the configuration index equals the value of the HPN field in the release DCI, the value of the FDRA field can be set to either all ‘0’s or all ‘1’s, as in this case UE always knows the DCI is not for activation of any Type 2 configured grant. For simplicity, we propose to set the value to be all‘1’s for this case.
With the proposed solution above, in the above example, when gNB wants to release the Type 2 configurations associated with entry 3, the FDRA field can be set according to the RA type of the Type 2 configuration with index 3, i.e. all ‘0’s. This is because FDRA field with value all ‘0’s is not a valid resource allocation for Type 2 configuration with index 3, and hence will never be present in the DCI with HPN field set to value 3 for the activation of the Type 2 configuration with index 3. Note that the proposed solution is also applicable for the case when an entry is associated with only one Type 2 configuration, and also the case when an entry is associated with multiple Type 2 configuration with different RA types.
In addition, during the discussions in previous RAN1 meetings, joint release of all the Type 2 configurations in a single DCI has been identified as an important use case which can greatly reduce the DCI signalling overhead. However, such use case is not able to be supported if the restriction suggested by the feature lead is introduced and if the RA type is not identical for all the Type 2 configurations, which is very possible in implementation.
To summarize, we propose the follow text proposal for the setting of the FDRA field in the release DCI:
	Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	 
	DCI format 0_0
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's
	set to all '0's

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

	Frequency domain resource assignment
	set to all '1's
	set to ‘0’sif higher layer configuresFDRA type 0;
set to all '1'sotherwise
	set to all '0’s forif FDRA Type 0is configured by higher layer;
set to all '1's for FDRA Type 1otherwise


Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	 
	DCI format 0_0
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all ‘0’s
	set to all ‘0’s
	set to all ‘0’s

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

	Frequency domain resource assignment
	set to all '1's
	set to all ‘0’s if higher layer configuresFDRA type 0 for theUL grant Type 2 with the configuration index the same as the value of the HARQ process number field in the DCI;
set to all '1'sotherwise
	set to all '0’s forifFDRA Type 0is configured by higher layer;
set to all '1's for FDRA Type 1otherwise







	vivo
	We are fine with the intention of the text proposal.
We also have some comments:
How to determine the FDRA type for a release DCI by DCI format 0_1/0_2 needs to be further clarified. 
The validation in FDRA field for a release DCI should be an invalid FDRA indication in the FDRA field for an activation DCI. Hence, the FDRA type for a release DCI is determined as that for the activation using the same DCI format.
In case of single Type 2 UL CG configuration, there may be no issue to determine the FDRA type for the UL CG when it is activated by DCI format 0_1/0_2, although the FDRA related parameters for DCI format 0_2 activating Type 2 CG is still under discussed in another email discussion. Since there is only single Type 2 UL CG, the FDRA type is clear.
In case of multiple Type 2 UL CG configurations, a UE may need to differentiate whether a detected DCI with CS-RNTI is an activation DCI or a release DCI, before determining which configuration(s) is to be activated or released according to the HARQ process number field. This is because there may be different understandings for the HARQ process number field between activation DCI and release DCI. Therefore, the FDRA type for validation of Type 2 UL CG in case of multiple CG configurations should be clarified.
For example, if finally the FDRA type for a Type 2 UL CG activated by DCI format 0_2 is determined based on that for DG, i.e. the FDRA type for Type 2 UL CG activated by DCI format 0_2 follows the FDRA type configuration in PUSCH-config, the FDRA type for a release DCI by format 0_2 also follows that configured in PUSCH-config. In result, there will be no issue neither in single CG configuration nor multiple CG configurations.

	LG
	As FL has specified, we have two issues. One is how to handle dynamic switching of FDRA type for PDCCH validation, the other is how to determine FDRA field for PDCCH validation for joint release DCI. 
Regarding the first issue, we see there is no issue for PDCCH validation and by either setting all 0’s or all 1’s even for ‘dynamicSwitch’, the UE would receive invalid FDRA. In this sense, we are fine in principle with FL’s proposal.
Regarding the second issue, it is worthwhile to discuss how to determine field size for activation/release DCI for CG. For activation, there seems common understanding that the activation DCI is determined by CG configuration gNB wants to activate. UE will know which configuration is activated by HPN field in activation DCI, and accordingly UE can determine the length of FDRA and other fields in activation DCI. For release, the same rule is applied.  
However, for joint release DCI, it has not been discussed how the DCI is determined. One simple way would be to choose one of released configurations (e.g., lowest CG index among released configurations) for determining RA type and correspondingly field size of release DCI. This can avoid any ambiguity on DCI field interpretation even when RA types of released configurations by a joint release DCI are not identical. Hence, this can be additionally clarified for joint release DCI in the specification.

	OPPO
	We have similar opinion as CATT. We support keeping current spec for PDCCH validation. 

	MediaTek
	We agree with the intention of the proposal of using the FDRA bit field for PDCCH validation if dynamic switching between FDRA type 0 and FDRA type 1 is configured.
However, the TP is not complete, and we having the following comments:
1. Dynamic FDRA type: The case of FDRA type is configured “dynamic” is still missing from the proposed TP. Regarding what values should be used for this case, both options (i.e. setting the bits to “1”s or “0”s) will work when the UE is configure with “dynamic” FDAR. Hence, we are fine with selecting the option of setting the bits to “1”s for “dynamic” FDRA.
1. Joint release: We agree with the issue raised by HW regarding the case of multiple CG configurations release. Given that there is joint release but only single activation, a specific value of the HPN field could point to a CG configuration in the release which is different from the CG configuration in activation. For the example provided by HW:
HPN = 3 in the release implies CG configurations 4 & 5 è FDRA Type 1
HPN = 3 in the activation implies CG configuration 3 è FDRA Type 0
Thus, selecting all “0” or all “1” for PDCCH validation in joint release case should be based on the FDRA type of the CG configuration with index equal to the indicated HPN.

Based on the above, we support the proposed TP provided by Huawei.

	Sharp
	We share a similar view with CATT and prefer to keep the current spec for PDCCH validation

	Samsung
	We agree with FL’s suggestion. Although dynamic indication field is enabled, UE can differentiate “special field” for FDRA depending on the value of MSB in FDRA. Regarding a concern that UE should rely on MSB information when configured with “dynamic indication” and it may increase false alarm probability, it could be handled by gNB implementation because gNB configures FDRA resource types to a UE, so it is not critical issue. 



2.1.2. Issue on adding one special field for DL SPS and Type 2 CG activation/release PDCCH validation 
· Issue: [R1-2000532, CATT] proposed to add one additional field “TPC command” for DL SPS and Type 2 CG activation/release PDCCH validation considering the number of validation bits for Rel.16 NR CG/SPS is less compared to NR Rel-15 in case:
· Multiple configurations are configured where the HARQ process number field is used for configuration index indication;
· DCI format 0_2/1_2 is used for activation with configurable number of HARQ process number field less than 4 bits and/or configurable number of Redundancy version field less than 2.
· Proposal:
· Use the TPC command for scheduled PUSCH field in DCI format 0_0/0_1/0_2 as additional validation of activation or release for NR Rel-16 Type 2 CG. 
· Use the TPC command for scheduled PUCCH field in DCI format 1_0/1_1/1_2 as additional validation of activation or release for NR Rel-16 DL SPS.
· FL suggestion:
· Discuss whether it is necessary to enhance the validation of activation/release DCI in NR Rel-16.
Any comments?
	Company
	View

	CATT
	[02/24]
We support adding TPC command 2 bits for enhancing DL SPS and Type 2 CG activation/release PDCCH validation performance.
[02/25]
I want to clarify the benefit of TPC command for validation and how to implement power control if TPC command is used for validation purpose.
For example,
With 24 bits CRC (21 valid bits) and 6 bits (HPN 4bits + RV 2bits) for validation, the false alarm rate is 1/(2^(21+6)). Assuming 30kHz SCS configuration with 36 blind decodes per slot and one monitoring occasion per slot, in case DRX is not used, the average time between false alarm is 2^(21+6) / (2000*36)≈1864s (31min). Assuming only 2 bits (RV 2bits) are used for validation, the average time between false alarm reduces to 2^(21+2) / (2000*36) ≈ 116 s (<2 min). So if TPC command bitsare used for validation, the benefit is obvious.
Regarding activation case and release case for CG, if TPC command is used for validation, DCI format 3/3A can be used for PUSCH power control. This solution is similar with LTE HRLLC.

	 ZTE
	 We are fine to add more bit fields for validation. But it should be noted that the worst case is that we can only use 1-bit NDI to differentiate an activation DCI from a CG retransmission DCI. That means only 24 bits CRC and 1 bit NDI for validation. If we think the false alarm is an issue, we should start from this case, e.g., limiting the RA bit field in CG retransmission DCI cannot be the same as that of in activation DCI. Combining the issues we commented in issue 2.1, we can have a joint solution(scheduling limitation) that the RA bit field setting across activation DCI, release DCI and CG re-transmission DCI is not expected to be the same.

	Huawei
	According to the spec in Subclause 7.1.1 in TS 38.213, we understand the TPC command value indicated by TPC command field in activation DCI is used to derive the uplink transmission power for PUSCH with a Type 2 configured grant. In this sense, it seems not possible to use the field for PDCCH validation.

	vivo
	We think it is an optimization issue. 
The false alarm is also dependence on the configuration of PDCCH monitoring and the detection threshold. There is no clear motivation or benefit to enhance the validation of activation/release DCI.

	LG
	We have similar view to Huawei. It is hard to say we should not use TPC field in activation DCI for alleviating CRC false alarm. In our perspective, side effect is so clear but benefit is not specified. 

	OPPO
	We think it is an optimization issue. No strong motivation to enhance validation of activation/release DCI in NR Rel-16.

	MediaTek
	We agree with motivation behind introducing more validation fields to reduce the false alarm rate. However, we have the following two comments:
1. We disagree with severity of the issue as presented in R1-2000532. The false alarm doesn’t necessarily result in a valid activation DCI, the UE will discard the “false-DCI” if it doesn’t have (or point to) valid configurations. In other words, there is already mechanisms for false alarm reduction that are not explicitly specified.
1. As highlighted by HW and LG, it seems using the TPC for validation is not an option after all.
Accordingly, we don’t see a need to enhance the validation of activation/release DCI in NR Rel-16.

	Sharp
	We are fine to add additional fields for PDCCH validation since false alarm can be an issue.

	Samsung
	In CR phase, we rather not to have new special field used for Type 2 CG activation/release because it is not confirmed that there would be serious problem of current design. So, it is just a kind of optimization issue. So, it could be discussed in later release. Regarding TPC command, we agree with Huawei. It cannot be used for activation field and even for release DL SPS because DCI format 1_x use TPC command used for controlling transmission power of PUCCH. 



Based on discussions, following are the summary. 

Summary 
1. Observation: Most companies agree to use FDRA field for validation of PDCCH release for Type 2 CG, except ZTE has some concern and proposed if false alarm is an issue, consider some scheduling limitations, e.g., the RA bit field setting across activation DCI, release DCI and CG re-transmission DCI is not expected to be the same.
· FL suggestion: false alarm rate can be controlled by gNB by proper configuration of PDCCH monitoring, the detection threshold and RA type for transmitting the activation/release DCI. It can be left to gNB implementation, not necessarily to be specified in the spec.  
2. FDRA field for single UL grant Type 2 scheduling release PDCCH validation with DCI format 0_1/DCI format 0_2 (Table 10.2-2 of 38.213)
· Opt.1: Keep current spec unchanged
· Supported by CATT, Nokia, OPPO, Sharp, Ericsson, Intel, vivo (1st preference)
· Opt.2: set to ‘0’s if higher layer configures FDRA type 0; set to all '1’s otherwise
· Supported by HW, LG, vivo, DCM, MTK, QC, Pana, ZTE
· Opt.3: set to ‘0’s for FDRA type 0; set to ‘1’s for FDRA type 1;
· Supported by Samsung
· FL suggestion: encourage companies to go with opt.2 since for single Type 2 CG release, opt.2 works well.

Any comments?
	Company
	View

	QC
	Agree with FL, and like to mention to keep the same mechanism for single SPS release PDCCH validation 

	Intel
	Opt. 1.
The existing specs for validation using FDRA for DCI formats carrying UL grants (“all 1’s”) works fine as virtual CRC for single or multiple Type 2 CG PUSCH configurations.

	Huawei/HiSilicon 
	We support option 2. For option 1, it contradicts with the motivation for what we have done for DL SPS, where we all agreed with the changes for the setting of FDRA field for DL SPS release from “set to all ‘1’s” to “set to all ‘0’s for FDRA type 0, set to all ‘1’s for FDRA type 1”, the ONLY beneficial motivation for this change is to avoid the value of FDRA field in the release DCI pointing to a valid resource allocation that may exist in an activation DCI. If we take option 1 here, then it means that what we have done for SPS is not needed either. 

	ZTE
	We can live with Opt2. But we'd like to clarify that the 'otherwise' also includes the case for fallback DCI which is independent on RRC configuration, and also includes the case below,i.e., when different CG configurations configured with different RA types?

	CATT
	We prefer a unified solution on FDRA validation for both separate release and joint release cases.
The current FDRA validation bits are not dependent on RA type while the proposals propose to change it to be RA type dependent. Then the issues for joint release case were raised which require a different scheme from the separate release case. In addition, although some companies hope to use HPN(HARQ process number) to resolve joint release case like opt2 in item3, we think HPN(HARQ process number) can't be used for validation because only after verifying the bit validation, HPN bit field is valid and can be used.
In conclusion, we support opt1 on" keep current spec unchanged" and opt1 is unified solution and won't introduce any new issue.

	Panasonic
	Option 2. Agree with feature lead suggestion.

	LG
	We Support Option 2. It would be good to align with how SPS works. 



3. FDRA field for multiple UL grant Type 2 scheduling release PDCCH validation (Table 10.2-4 of 38.213)
· Opt.1: Keep current spec unchanged
· Supported by CATT, Nokia, DCM, Samsung?, vivo, Sharp, QC, Pana, Ericsson, Sony, Intel, ZTE
· Reason: 
· Simplest way, option 2 and 3 require to couple HPN field with special fields together to decide it is activation or release DCI, not aligned with Rel.15 validation. 
· About the special fields used in activation/release PDCCH for Type 2 CG and SPS, whether those fields are used as validation i.e., setting to fixed value as virtual CRC or those fields are used as differentiation bw the activation and release, i.e., setting one field value in release DCI as invalid value in activation DCI, it depends on how we define it and use it. Since the activation/release DCI and Re-transmission DCI can be differentiated by NDI field. Then MCS field can be used to differentiate the activation and release DCI, FDRA field can be used as virtual CRC. 
· Opt.2: set to all ‘0’s if higher layer configures FDRA type 0 for the UL grant Type 2 with the configuration index the same as the value of the HARQ process number field in the DCI; set to all '1’s otherwise
· Supported by HW, MTK
· Reason: support joint release without any RA restrictions 
· Opt.3: set to ‘0’s if higher layer configures FDRA type 0 for the smallest CG index among released configurations; set to all '1’s otherwise
· Supported by LG
· Reason: Simple and unified way by choosing one of released configurations (e.g., lowest CG index among released configurations) for determining RA type and correspondingly field size of release DCI. 
· FL suggestion, encourage companies to go with opt.1.
Any comments?
	Company
	View

	QC
	Option 2 and 3 increase complexity while joint release doesn’t seem to be a big issue in general, e.g. gNB can reasonably make sure all configurations that are jointly release share the same RA type configuration. One clarification that proposal misses is for joint SPS release.

	Intel
	Opt. 1. 
The existing specs for validation using FDRA for DCI formats carrying UL grants (“all 1’s”) works fine as virtual CRC for single or multiple Type 2 CG PUSCH configurations.

	ZTE
	Support Opt.1 once we agreed Opt. 2 in the first proposal. Agree with the clarification under Opt.1 from FL.  

	Huawei/HiSilicon
	A couple of comments:
Ÿ   We cannot understand the description “couple HPN field with special fields together…”, do you mean we need to check HPN field before validation? If yes,  we don’t think there is any problem for UE to check HPN field before validation. If it is a problem, then UE checking the NDI field before validation is also a problem, as we all know checking NDI field is what we will always do before validation. Note that if people think this is a problem, then we should not choose option 2 above for single release also. 
Ÿ   As to the second reason above for option 1, it contradicts with the motivation for what we have done for DL SPS, where we all agreed with the changes for the setting of FDRA field for DL SPS release from “set to all ‘1’s” to “set to all ‘0’s for FDRA type 0, set to all ‘1’s for FDRA type 1”, the ONLY beneficial motivation for this change is to avoid the value of FDRA field in the release DCI pointing to a valid resource allocation that may exist in an activation DCI. Note that it also contradicts with the motivation of option 2 above for single release.  
Ÿ   As to the comment about complexity, we don't think there is any more complexity compared to option 2 above for single release case. In fact, the UE is doing exactly the same thing for both option 2 for single release and multiple release case, which is to find the reference Type 2 CG according to the value of the HPN field. With option 2 for single release case, UE also needs to determine the value of FDRA field according to the RA type of the reference CG. The way to determine the reference Type 2 CG for both single release and multi-release cases is exactly the same, i.e., the one with the index equal to the value of the HPN field. 
Ÿ   As to the comment “gNB can reasonably make sure all configurations that are jointly release share the same RA type configuration”, setting same RA for the configurations that are jointly released doesn't help solve the problem, unless joint release is only used when all the configured CG configurations have the same resource allocation type. 
Ÿ   As to the reason to support option 2, it is not to remove any restriction on RA type configuration as shown in the summary above. The reason for option 2 should be changed to “To avoid the value of FDRA field in the release DCI pointing to a valid resource allocation that may exist in an activation DCI, as what we have done for DL SPS, and as what option 2 above for single release case is targeting to”

We sincerely hope everyone can think more about Opt.2, which is a simple and yet effective solution.

	CATT
	Refer to above our comments on item2.

	Panasonic
	Option 1.

	LG
	Our concern is that we haven’t discussed about reference configuration for joint release. To determine actual FDRA field from zero-padded FDRA field, UE should know which configuration is used for this DCI. Option 3 is to make simple rule to define reference configuration. 
If we adopt option 1 for first issue, set to all ‘1’s regardless of RA type, we can support option1 on this issue as well. Then there is no issue on RA type, however, still we think it is necessary to specify which configuration is used for release DCI. 


	Sony
	Option 1



4. Proposal:
· Use the TPC command for scheduled PUSCH field in DCI format 0_0/0_1/0_2 as additional validation of activation or release for NR Rel-16 Type 2 CG.
· Use the TPC command for scheduled PUCCH field in DCI format 1_0/1_1/1_2 as additional validation of activation or release for NR Rel-16 DL SPS.
· Opt.1: Support by CATT, DCM, Sharp, Ericsson.     
· Reason: considering the number of validation bits for Rel.16 NR CG/SPS is less compared to NR Rel-15 case
· Opt.2: Not Supported by HW, Samsung, vivo, LG, MTK, OPPO, ZTE, QC, Pana, Intel, Sony.  
· Reason: just optimization.
· FL suggestion, encourage companies to go with opt.2.
Any comments?
	Company
	View

	QC
	Support Option 2. Adding more/new fields to validate release PDCCH increases complexity, and may not work in all cases, while FA should not be a big issue, given we have CRC anyway 

	Intel 
	It was already concluded that FAR enhancements are not further pursued, thus no need to discuss further 

	ZTE
	Fine with Opt.2. 

	CATT
	We support Opt.1 and we would like to further clarify as follows:
1.For benefit TPC command for validation，

For example,
With 24 bits CRC (21 valid bits) and 6 bits (HPN 4bits + RV 2bits) for validation, the false alarm rate is 1/(2^(21+6)). Assuming 30kHz SCS configuration with 36 blind decodes per slot and one monitoring occasion per slot, in case DRX is not used, the average time between false alarm is 2^(21+6) / (2000*36)≈1864s (31min). Assuming only 2 bits (RV 2bits) are used for validation, the average time between false alarm reduces to 2^(21+2) / (2000*36) ≈ 116 s (<2 min). 
So although TPC command 2bits are used for validation, the benefit is obvious.

2. How to implement power control if TPC command is used for validation purpose in the activation case and release case？

Regarding the activation case and release case for CG, if TPC command is used for validation, DCI format 3/3A can be used for PUSCH power control. This solution is similar with LTE HRLLC

	Panasonic
	Option 2.

	LG
	We support option 2. The reason is same as before. 

	Sony
	Option 2.



Additional notes
For activation/release DCI, some companies want to have unified UE behaviour between DL SPS release and single Type2 CG release by option2, while some others consider since no issue here, single and multiple Type2 CG release should have unified UE behaviour, no need of further optimization.
Currently, the differentiation btw the activation/release and re-transmission is based on 1-bit NDI since Rel.15, then there is no problem that we use the 5-bit MCS field to differentiate btw the activation and release DCI. Then fix the FDRA field value to all ’1’ can still be used as virtual CRC. There is no any issue regarding to the activation/release DCI validation. 
For single Type 2 release, both options can work. Although discussion on the value setting for FDRA field is important, it is not essential. So, selecting the one having minimum spec impact is the right way to go at the maintenance phase. Hope you can accept the proposals. 

3. Final outcome from RAN1#100e
Following proposals are adopted and there is no RRC impacts and no TP is needed:
Proposal 1:
· For FDRA field for single UL grant Type 2 scheduling release PDCCH validation with DCI format 0_1/DCI format 0_2, keep current spec unchanged, i.e., set the value to all ‘1’s. 
Proposal 2:
· For FDRA field for multiple UL grant Type 2 scheduling release PDCCH validation, keep current spec unchanged, i.e., set the value to all ‘1’s. 
Proposal 3:
· Following are not supported for Rel.16 URLLC Type 2CG and SPS:
·   Use the TPC command for scheduled PUSCH field in DCI format 0_0/0_1/0_2 as additional validation of activation or release for NR Rel-16 Type 2 CG.
·   Use the TPC command for scheduled PUCCH field in DCI format 1_0/1_1/1_2 as additional validation of activation or release for NR Rel-16 DL SPS.

4. Reference 
[1] R1-2000235, Remaining Issue of Enhancements to UL Configured Grant Transmission for NR URLLC, Ericsson
[2] R1-2000330, Enhanced UL configured grant transmissions for URLLC, vivo
[3] R1-2000360, Remaining issues on enhancements for UL configured grant transmission, ZTE
[4] R1-2000434, Maintenance of Rel-16 URLLC Configured Grant enhancements, Nokia, Nokia Shanghai Bell
[5] R1-2000484, Configured grant enhancements for URLLC, OPPO
[6] R1-2000532, Remaining issues on enhanced UL configured grant transmission, CATT
[7] R1-2000630, Remaining issues for configued grant, Samsung
[8] R1-2000675, Remaining issues of Enhanced UL configured grant transmission for NR URLLC, LG Electronics
[9] R1-2000922, Remaining issues for enhanced Configured grant for Rel.16 URLLC, NTT DOCOMO, INC.
[10] R1-2001024, Corrections on configured grant transmission, Huawei, HiSilicon
[11] R1-2000943, Remaining RAN1 issues on IIoT related enhancements, ZTE
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Agreements made for eCG
RAN1 #AH 1901 meeting  
	Agreement:
· In Rel-16, for both Type 1 and Type 2 configured grant and when multiple active configurations are configured in a BWP, transmission of a TB based on the configured grant is associated with a single active configuration, even if the transmission is repeated



RAN1 #96bis meeting  
	Agreements:
· 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 

Agreements:
· 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 

Conclusion: 
RAN1 believes that it is feasible from physical layer perspective to support multiple active configured grant configurations with different Types for a given BWP of a serving cell. However, there is no conclusion in RAN1 whether or not to support it.
· No further action in RAN1 until RAN2 has made progress on this topic (whether or not to support, use cases, etc.)



RAN1 #97 meeting  
	Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· 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. 



RAN1 #98 meeting  
	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 



RAN1 #98bis meeting  
	Agreements:
· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.

Agreements:
· Support DCI format 0-0 for Rel.16 Type 2 CG release.
· As a working assumption, also DCI format 0-1 and the new DCI format

Agreements:
· M (M<=4) least significant bits of HPN field in DCI format 0-0 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration(s) is to be released.
· FFS details of M, including M can be the same or different for activation and release DCI.
· FFS for new DCI format. 
· FFS the impacts on the false alarm for activation/release DCI validation.

Agreements:
· At least HPN field in the new UL DCI format is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.
· FFS other field(s) whether/if the number of bits for HPN field is smaller than M.
· FFS the impacts on the false alarm for activation/release DCI validation.

Agreements:
· The new UL DCI format with CRC scrambled by CS-RNTI and the new UL DCI format with CRC scrambled by C-RNTI should have the same total DCI size. 

Agreements:
· (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.

Agreements:
· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG

Agreements:
· For CG PUSCH, 
· Introduce the RRC signalling per CG configuration to enable/disable the feature of starting from any RV0 occasion for RV cyclic sequences {0,0,0,0} and {0,3,0,3}.
· If disabled, Rel-16 behaviour
· If enabled, reuse Rel-15 behavior



RAN1 #99 meeting  
	Agreements:
To align the bit width of each field of DCI format 0_2 with CS-RNTI with NDI=0 to C-RNTI:
· use Rel.15 rule with additional exceptions for the DCI format 0_2, a UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. 
· FFS additional exceptions at least for the parameters not introduced for CG Type 2 (example: ResourceAllocationType1-granularity-ForDCIFormat0_2)  
· No additional RRC impact is expected
Agreements: 
confirm the RAN1#98b working assumption with exceptions as in Rel-15.
· Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex, [mcs-Table], [mcs-TableTransformPrecoder] and [transformPrecoder].

Conclusion
For a given Type 2 CG, there is no consensus in RAN1 to introduce restriction that it can only be activated (or release) by either DCI format 0_0, DCI format 0_1 or DCI format 0_2 
· No further discussion in RAN1 for Rel-16



