3GPP TSG-RAN WG4 Meeting #97-e                                                                         R4-2015498
Electronic Meeting, 2-13 Nov., 2020
Title: 

      Discussion on the remaining issues on spatial relation switch
Source: 
      Huawei, HiSilicon
Agenda item:
7.13.1.4
Document for:
Discussion
1. Introduction

In the last RAN4#96e meeting, the WF on the spatial relation switch was approved in [1]. The remaining issues are listed as below.
	· No consensus to define requirements for UL signal that has spatial relation to an unknown DL RS. Companies can further bring contributions as a part of maintenance.
· When the UL signal has spatial relation to an unknown DL RS, 
· Option 1: Do not define requirements

· Option 2: Define requirements

· If the answer of the issue in slide 4 is Option 2,

Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and SP-SRS

· For unknown spatial relation

· Option 1: THARQ + 3ms+ TL1-RSRP
· Option 2: THARQ + 3ms+ TL1-RSRP + time for time tracking if applicable

Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS

· For unknown spatial relation

· Option 1: TRRCprocessing + TL1-RSRP
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable

· If the answer of the issue in slide 4 is Option 2,

Sub 1. Whether to define UE behavior during the transition period when UL signal is configured with unknown DL-RS? (Where the transition period is the period after THARQ + 3ms or TRRCprocessing to UE finished spatial relation switch.)

· Option 1: Define

· Option 2: Do not define

Sub 2. If the answer of the sub 1 is Option 1,

· What’s the UE behavior during the transition period when UL signal is configured with unknown DL-RS? 

· Option 1: UE transmits using previous TX beam

· Option 2: Drop UL transmission until spatial relation info is known




This paper continues to discuss the issues as a part of maintenance.
2. Discussion
As the associated DL RS is unknown to UE, it means that the known condition for uplink spatial relation specified in TS38.133 is not satisfied. The possible circumstance is that UE never reported any information to network, or UE reported the L1-RSRP of the associated DL RS a long time ago. For the first case, network has no information of the DL beam, so it may be a blind decision for network to configure UE to use a target spatial domain filter for uplink transmission. For the second case, UE may move or rotate, the expired reporting result may be invalid. So in general, in some extent, this case is not typical in real network.
Proposal 1: Uplink spatial relation associated to an unknown DL RS is not a typical configuration.
In case network configured a spatial relation associated with an unknown DL RS, or if it is justified that the configuration is a possible case, from switching delay point of view, the related delay requirement is explicit. UE shall perform L1-RSRP measurement to identify the beam, then switch the uplink beam to the new indicated beam. The downlink timing reference is kept unchanged, and UE just switches its uplink transmission beam to a new beam. Thus the delay requirement for MAC CE based spatial relation info switching associated with unknown DL-RS for PUCCH and SP-SRS is THARQ + 3ms+ TL1-RSRP. Delay requirement for RRC based spatial relation info switching associated with unknown DL-RS for P-SRS is TRRCprocessing + TL1-RSRP.
Proposal 2: If it is justified the associated unknown DL RS is a possible configuration:

· the delay requirement for MAC CE based spatial relation info switching associated with unknown DL-RS for PUCCH and SP-SRS is THARQ + 3ms+ TL1-RSRP.

· the delay requirement for RRC based spatial relation info switching associated with unknown DL-RS for P-SRS is TRRCprocessing + TL1-RSRP.
Another question is what’s the UE behavior during the transition period which is after THARQ + 3ms or TRRCprocessing to UE finished spatial relation switch. The requirement of DL TCI state switching in the current specification doesn’t specify UE behaviour due to the misalignment between RAN1 and RAN4. The similar situation exists for uplink spatial relation as RAN1 specifies the switching delay as below [TS 38.213],
	The UE applies the activation command in the first slot that is after slot 
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  where k is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and u is the SCS configuration for the PUCCH.


We suggest it is left to UE implementation during the transition period when UL signal is configured with unknown DL-RS.
Proposal 3: It is left to UE implementation during the transition period when UL signal is configured with unknown DL-RS.
3. Conclusions

This contribution provides the discussion on the remaining issue spatial relation for uplink. The proposals are provided as below:
Proposal 1: Uplink spatial relation associated to an unknown DL RS is not a typical configuration.
Proposal 2: If it is justified the associated unknown DL RS is a possible configuration:

· the delay requirement for MAC CE based spatial relation info switching associated with unknown DL-RS for PUCCH and SP-SRS is THARQ + 3ms+ TL1-RSRP.

· the delay requirement for RRC based spatial relation info switching associated with unknown DL-RS for P-SRS is TRRCprocessing + TL1-RSRP.
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