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1. Introduction 
After RAN1#107-e meeting, some good progress has been achieved for the SRS enhancements [1]. However, there are still some detailed issues to be addressed. In this contribution, we provide our views for those remaining issues and text proposals for the specification.
2. [bookmark: _Hlk95155585]Discussion on the enhancement on antenna switching up to 8Rx
2.1 Discussion on the Guard Period

In the 106bis meeting, the agreement about guard period of SRS antenna switching is as below. 
	Agreement
For two SRS resource sets of an xTyR antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a minimum gap period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot
· The value of Y is same as the inter-resource GP defined in Rel-15 
· FFS: Whether or not the minimum GP exists can be RRC configurable subject to UE capability
· Whether this inter-set GP is needed for 4T6R can be discussed later per the decision on 4T6R configuration.
· FFS: How/Whether to handle the case where the interval between SRS resource sets is larger than Y



Two issues are left for furth discussion of the guard period for the SRS antenna switching [2]. One is whether zero-symbol guard period should be introduced for SRS antenna switching. The other is GP between SRS resource sets. 

Presence of guard symbols

Two alternatives are left for discussion in the last meeting. 
· Alt 1-0: Guard symbols are always-on, which is same as Rel-15
· Alt 1-1: Guard symbols are configurable subject to UE capability

Alternative 1-0 could be the baseline of the discussion if the Alt 1-1 cannot be accepted. But from the perspective of resource usage, Alt 1-1 the zero-symbol GP schemes provide a higher efficiency. Once the Alt 1-1 is introduced, at least the symbols between SRS antenna switching could be reduced and additional symbols could be spared for other purposes. And as this may require additional design from UE side, this capability could be optional compare with Rel-15. One comment during the last meeting is that, the GP depends on the transient period of SRS which is requirement from RAN4. At least from the perspective of RAN4, if a shorter transient period could be identified or more evidence could be provided on the feasibilities, the zero-symbol GP could be introduced. Currently, from the efficiency of network resource usage, zero-symbol GP should be introduced and the Alt 1-1 should be supported.

Proposal 1: 
From the efficiency of network resource usage, zero-symbol GP should be introduced and the Alt 1-1 should be supported.

Remaining issue of inter-set GP
For the inter-set GP, three alternatives were discussed in the last meeting.
· Alt 1: UL/DL signals are allowed to be transmitted in the interval between SRS resource sets for antenna switching when the interval is larger than Y symbols, i.e., no scheduling restriction
· Alt 2: If the interval between two SRS resource sets for antenna switching is larger than Y symbols, the position of guard period for scheduling restriction is the last Y symbols of the interval.
· Alt 3: If the interval between two SRS resource sets for antenna switching is larger than Y symbols, the position of guard period for scheduling restriction is the first Y symbols of the interval
· No need to handle this case

FL proposal 3-2 was provided.
FL Proposal 3-2 (conclusion):
 If the interval between SRS resource sets is larger than Y, there is no scheduling restriction.

As in Rel-15 when two slots carrying SRS in each, the symbols between two SRS sets will be used for other transmissions. And even in the case of 1T4R antenna switching, transmission between the two sets of SRS is allowed. Then when the gap between two SRS sets is larger than GP, it should be allowed to transmit other signals or channels. But if the gap between two SRS sets equals to the GP, or only Y symbols as defined for GP exists, it should not be allowed. In addition, we share the similar view that if the gap symbols between two sets of SRS are not allowed for other transmissions, it is too limited for gNB’s scheduling and it is inefficient from the perspective of resource usage. 

Proposal 2:
· When the gap between two sets of SRS is larger than the GP of Y symbols, it should be allowed to transmit other signals or channels in the gap. 
· When the gap between two sets of SRS equals to the GP of Y symbols, it should not be allowed to transmit other signals or channels in the gap.

In the current proposal, no scheduling restriction may be too general. Since if all the symbols in the gap are occupied by the transmission of other signal or channels, there would be no time to execute the procedure of antenna switching. This is also related to question from RAN4’s LS [3], whether there is a need to define a guard period between other signal/channel and SRS. As from UE implementation, the mapping between UE antenna port to the SRS port of Antenna switching is not know by gNB. Whether there will be an antenna switching between other signals and SRS for AS is not certain to gNB. But there could be a switching operation, since not all the UE antennas will be used for UL transmission. Some of the UE antennas could be only used for DL receptions. After the antennas for DL reception are sounded, UE will switch to the antennas for UL transmission for other signals/channels transmission. The details could be founded in our companion paper [4]. It requires further discussion about whether or how to define a GP between other signal/channel transmission and SRS for DL CSI acquisitions. If this issue is clarified, the scheduling on the gap between SRS resource sets could be also solved.

Proposal 3:
It needs more discussion on whether or how to define a GP between other signal/channel transmission and SRS for DL CSI acquisitions. 

2.2 Discussion on Text proposal

In the RAN1#106-e meeting [5], the following agreement has been made on the enhancement on antenna switching up to 8Rx:
	Agreement
For antenna switching SRS, support maximum one SRS resource set for periodic SRS and maximum 2 SRS resource sets for semi-persistent SRS.
· Note: the two SP-SRS resource sets are not activated at the same time
· For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS
· Applies for all supported xTyR where y<=8
· For each xTyR antenna switching (except for 4T6R if supported), each periodic or semi-persistent resource set contains y/x resources.
This feature is UE optional: For UEs that do not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS




Based on the above agreement, if the UE is not indicating a capability for maximum 2 semi-persistent and maximum 1 persistent SRS resource sets, only maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS are supported. The UE is not allowed to configure 2 semi-persistent SRS resource sets or 2 periodic SRS resource sets if the UE is not indicating this capability. Therefore, we have the following TP suggestion for TS 38.214 in Section 6.2.1.2.

Proposal 4: 
For the enhancement on antenna switching up to 8Rx, the TP suggestion for TS 38.214 in Section 6.2 is as the following:

<Unchanged text is omitted>

[bookmark: _GoBack]-	For 1T8R, zero or one or two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set to 'periodic 'or 'semi-persistent' if the UE is not indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], or up to two SRS resource sets configured with 'semi-persistent' and up to one SRS resource set configured with 'periodic' if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. Each SRS resource set with eight SRS resources transmitted in different symbols, and where the SRS port of each SRS resource in each set is associated with a different UE antenna port. and
<Unchanged text is omitted>

3. Conclusion
In this contribution, we provide our views for those remaining issues and text proposals for the specification. The proposals are as below. 

Proposal 1: 
From the efficiency of network resource usage, zero-symbol GP should be introduced and the Alt 1-1 should be supported.

Proposal 2:
· When the gap between two sets of SRS is larger than the GP of Y symbols, it should be allowed to transmit other signals or channels in the gap. 
· When the gap between two sets of SRS equals to the GP of Y symbols, it should not be allowed to transmit other signals or channels in the gap.

Proposal 3:
It needs more discussion on whether or how to define a GP between other signal/channel transmission and SRS for DL CSI acquisitions. 

Proposal 4: 
For the enhancement on antenna switching up to 8Rx, the TP suggestion for TS 38.214 in Section 6.2 is as the following:

<Unchanged text is omitted>

-	For 1T8R, zero or one or two SRS resource sets configured with a different value for the higher layer parameter resourceType in SRS-ResourceSet set to 'periodic 'or 'semi-persistent' if the UE is not indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], or up to two SRS resource sets configured with 'semi-persistent' and up to one SRS resource set configured with 'periodic' if the UE is indicating a capability for [maximum 2 semi-persistent and maximum 1 periodic SRS resource sets], where the two SRS resource sets configured with 'semi-persistent' are not activated at the same time. Each SRS resource set with eight SRS resources transmitted in different symbols, and where the SRS port of each SRS resource in each set is associated with a different UE antenna port. and
<Unchanged text is omitted>
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