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[bookmark: _Ref32248407]Introduction
Following email thread is dedicated to discuss the Determination of SRS resource set triggered by DCI format 2_3 according to the issues raised in R1-2112727 [1], R1-2201624 [2] and R1-2202120 [3]

[108-e-R16-URLLC-04]  Issue#6: Discussion on determination of SRS resource set triggered by DCI format 2_3 by February 25 – Thorsten (Huawei)

Due to the short time available for discussion, please provide you input for the first round before Feb 22, 06:00 am (UTC)

Background

The DCI formats 0_2/1_2 were introduced for Rel-16 URLLC and an SRS request field was included in both of them for triggering the transmission of an aperiodic SRS resource set. Correspondingly, independent from srs-ResourceSetToAddModListDCI used for DCI format 0_1/1_1, srs-ResourceSetToAddModListDCI-0-2 was introduced for DCI formats 0_2/1_2. The SRS resource set(s) in srs-ResourceSetToAddModListDCI-0-2 can be the same as or can also be different from the one in srs-ResourceSetToAddModListDCI.

In RAN1 #107-e, a CR on SRS resource set trigger for DCI format 0_2 was discussed [1]. During this discussion a related question was raised for the situation when the UE is configured with both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 and the SRS resource set is triggered by DCI format 2_3. It was said that it is then unclear what SRS resource set shall be used, and the suggested solution was to define to always take the SRS resource set(s) from srs-ResourceSetToAddModList.   

Due to lack of time, this issue was not further discussed during that meeting.
Discussion
Round 1
When the DCI 2_3 is used to trigger SRS resource set, then the usage of the SRS resource set should be set to 'antennaSwitching'.

Therefore, a first question to discuss is if a SRS resource set can have usage set to “antennaSwitching” when being configured in srs-ResourceSetToAddModListDCI-0-2. If this would not be the case, then the possible ambiguity mentioned in the introduction cannot occur (and we could close this email thread with a corresponding conclusion).

According to Table 7.3.1.1.2-24 of TS38.212 [2], when the DCI format 2_3 including the SRS request field is detected, the UE configured with srs-TPC-PDCCH-Group set to ‘typeA’ will transmit the SRS resource set(s) which are configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' in the set of serving cells according to code point of the SRS request. 

However, according to TS38.214 [3], it is clear that the SRS resource set(s) configured in srs-ResourceSetToAddModListDCI-0-2 can be used for codebook/non-codebook PUSCH transmission for Rel-16, but it is not clear whether SRS resource set(s) with usage set to 'antennaSwitching' can be configured in srs-ResourceSetToAddModListDCI-0-2. This is because as opposed to the former, the usage “antennaSwitching” is not explicitly mentioned in the specification. This should be clarified firstly in the first round of discussion.


Q1_1: According to your understanding, following current specification, is it allowed to configure SRS resource set(s) in srs-ResourceSetToAddModListDCI-0-2 with usage set to 'antennaSwitching'?
	Company
	Comments

	Qualcomm
	First, we don’t think this question is very relevant to the discussion. The issue about DCI format 2_3 is which list of SRS resource sets the UE shall use when SRS resource set is triggered by DCI format 2_3. We do not see a reason to mix this discussion with the usage of SRS resource set that can be triggered by each DCI format 0_1/1_1, or 0_2/1_2, or 2_3. 
But just for information, we think this is allowed. Recall that the motivation of introducing the RRC parameter srs-ResourceSetToAddModListDCI-0-2 is to configure the size of the SRS request field in DCI format 0_2, 1_2 to be smaller than that of DCI format 0_1/1_1. There is no intention to limit the functionality of DCI format 0_2/1_2 in terms of the type of SRS can be triggered. 

	
	

	
	



The answer to Q1_1 is the most important outcome for Round 1, since it will set the further direction of the discussion in this thread. However, since we only have 1 week to conclude this email thread, it will be good if companies already now also could give their views on the potential follow up issues:

If it is concluded in Q1_1 that the current spec does support to configure SRS resource set(s) in srs-ResourceSetToAddModListDCI-0-2 with usage set to 'antennaSwitching', then the ambiguity raised in the introduction can occur and RAN1 should discuss further how to resolve it. Two options have been provided by companies ([2], [3]) and it would be good to hear more views, even if Question 1_1 has not been concluded yet.

Option 1 was raised in [3]. In his approach, to avoid the potential ambiguity, it is restricted from which higher layer parameter the SRS resource set(s) have to be taken, i.e. from srs-ResourceSetToAddModListDCI,

Proposal from [3]: to avoid ambiguity when DCI 2_3 is used to trigger SRS resource set(s)
	The SRS request field [5, TS38.212] in DCI format 0_1, 1_1, 0_2 (if SRS request field is present), 1_2 (if SRS request field is present) indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38.212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Clause 7.3 of [5, TS 38.212] and defined by the entries of the higher layer parameter srs-ResourceSetToAddModList if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB', or indicates the SRS transmission on a set of serving cells configured by higher layers if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'.



Option 1 is also discussed in [2]. According to the views raised in [2], a potential disadvantage with the above mentioned approach is that it might be restrictive and that it also would still allow that the usage can be set to “antennaSwitching” in both RRC parameters at the same time, even if they cannot be used together for DCI 2_3.

Regarding the implementation impact of Option 1, it is said in [2] that it could result into an increase with factor 2 compared to Rel-15. The reason is that in Rel-15, the SRS resource set(s) configured in srs-ResourceSetToAddModList can be used for codebook/non-codebook PUSCH transmission, antenna switching/SRS carrier switching and beam management. For each application, the number of configured SRS resource sets is limited. For example, only one SRS resource set can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'non-codebook'. For SRS antenna switching, up to two SRS resource sets can be configured for different combinations of transmission and reception antenna switching such as “1T2R/2T/4R”. For beam management, the number of configured SRS resource sets depends on the indicated UE capability and the maximum number of configured SRS resource sets can be up to 8.  If SRS resource set(s) with usage set to 'antennaSwitching' also could be configured in srs-ResourceSetToAddModListDCI-0-2, then it seems likely that the same maximum numbers as defined in Rel-15 for configured SRS resource set(s) in srs-ResourceSetToAddModList should be assumed. But this could imply that the overall maximum number of configured SRS resource set(s) for different values of usage increases by a factor of 2 when both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are configured. 



Option 2 was raised in [2]. To ease the implementation cost and to allow some more flexibility compared to Option 1, it is proposed that instead of constraining from which list to select the SRS resource set, to restrict the configurations for usage “antennaSwitching”.

Proposal from [2]: to avoid ambiguity when DCI 2_3 is used to trigger SRS resource set(s)
	Proposal: The SRS resource set(s) with 'usage' set to 'antennaSwitching' 
· Can only be configured for SRS resource set(s) in srs-ResourceSetToAddModList when both srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 are provided.

· Can be configured in srs-ResourceSetToAddModList if only srs-ResourceSetToAddModList is provided and can be configured in srs-ResourceSetToAddModListDCI-0-2 if only srs-ResourceSetToAddModListDCI-0-2 is provided




Moderator comment:
Given the descriptions of Option 1 and Option 2 above, it would be great to hear more views from other companies how to address the potential ambiguity if SRS resource set(s) are triggered by DCI format 2_3 and usage of SRS resource set(s) can be set to “antennaSwitching” in both srs-ResourceSetToAddModList and in srs-ResourceSetToAddModListDCI-0-2.

Q1_2: Assuming that usage for SRS resource set(s) can be set to “antennaSwitching” in both srs-ResourceSetToAddModList and in srs-ResourceSetToAddModListDCI-0-2, which option do you prefer to resolve the potential ambiguity (Option 1, Option 2, any other option)? Please give also your reason.
	Company
	Comments

	Qualcomm
	Option 1.
In our view, the issue is about which RRC parameter to use for SRS resource set triggered by DCI format 2_3, when UE is configured with both srs-ResourceSetToAddModList and in srs-ResourceSetToAddModListDCI-0-2. Since the size of the SRS request field in DCI format 2_3 is the same as that in DCI format 0_1/1_1, it is natural to let UE follow the SRS resource set configured by srs-ResourceSetToAddModList, which is also the Rel-15 approach anyway (and this is in fact the reason why the Rel-15 spec didn’t explicitly mention the RRC parameter for SRS resource sets associated with DCI format 2_3). 
 

	
	

	
	



If you any have further aspect that should be taken into account for the continued discussion, you can bring them up here:

Q1_3: Do you have any further aspect you want to raise for the continued discussion? 
	Company
	Comments

	
	

	
	

	
	





Round 2
TBD.
Outcome
TBD.
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