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1 Introduction
[bookmark: _GoBack]In this document we provide a text proposals regarding SRS antenna switching and SRS group-hopping.
2. NR SRS 
2.1 SRS antenna switching
2.1.1 Gap symbols
NR Rel-15 supports antenna switching for SRS transmission. The main motivation for this use case is to obtain DL CSI based on SRS transmission. UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as ‘antenna switching’ for a SRS resource set. NR supports antenna switching for 1T2R, 2T4R and 1T4R configurations. 
In TS 38.214, section 6.2.1.2, it is noted that a guard period of Y symbols, where the UE does not transmit any other signal, is used in the case the SRS resource of a set are transmitted in the same slot. In this case, the guard period is in-between the SRS resources of a set. We would like to note that, the SRS resource set can be configured with higher layer parameter resourceType set to ‘periodic’ or ‘semi-persistent’ or ‘aperiodic’. Although, there is no hard association between SRS resources and physical antenna ports, in order to guarantee DL CSI based on antenna switching, it is implied that the UE shall not randomly switch association between SRS resources and physical antenna ports. Moreover, PUSCH/PUCCH can be scheduled using an antenna port based on the scheduling decision. Hence, for the case when SRS follows other channels such as PUSCH/PUCCH as shown in figure below, it is possible that the antenna port used for PUSCH/PUCCH transmission is different than the one associated with the first SRS transmission, hence we need a gap of Y symbols, not only between the SRS resources but also between SRS and other channel transmissions. 
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============= Text Proposal in 6.2.1.2 in 38.214 ======================
6.2.1.2	UE antenna switching
When UE antenna switching is enabled by the higher layer parameter SRS-SetUse set as 'antenna switching' for a UE that supports transmit antenna switching, a UE may be configured with one of the following configurations depending on the UE capability:
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of the second resource is associated with a different UE antenna port than the SRS port of the first resource or
-	SRS resource set with two SRS resources transmitted in different symbols, each SRS resource consisting of two SRS ports, and where the SRS port pair of the second resource is associated with a different UE antenna port pair than the SRS port pair of the first resource, or	
-	SRS resource set configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘periodic’ or ‘semi-persistent’ with four SRS resources transmitted in different symbols, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port, or
-	two SRS resource sets configured with higher layer parameter resourceType in SRS-ResourceSet set to ‘aperiodic’ with a total of four SRS resources transmitted in different symbols of two different slots, and where the SRS port of each SRS resource is associated with a different UE antenna port. The two sets are each configured with two SRS resources, or one set is configured with one SRS resource and the other set is configured with three SRS resources. The UE shall expect that the two sets are both configured with the same values of the higher layer parameters alpha, p0, pathlossReferenceRS, and srs-PowerControlAdjustmentStates in SRS-ResourceSet. Or, 
-	SRS resource set with one SRS resource, where the number of SRS ports is equal to 1, 2, or 4
and a guard period of Y symbols, where the UE does not transmit any other signal, is used before and after every SRS resource in a slot, except for the case when T = R.
The value of Y is defined by Table 6.2.1.2-1.
============= End of Text Proposal in 6.2.1.2 in 38.214 ======================

2.1.2 DCI trigger[s] for aperiodic SRS resource sets with antenna switching
In RAN 92bis [1], we made the following agreement 
Agreement 
· 1T4R antenna switching for SRS transmission is supported by 2 aperiodic SRS resource sets 
· two aperiodic SRS resource sets with total four SRS resources transmitted in different symbols of two different slots, each SRS resource consisting of a single SRS port, and where the SRS port of each resource is associated with a different UE antenna port
· each of the two SRS resource sets consists of two SRS resources, or one SRS resource set consists of a single SRS resource and the other SRS resource set consists of three SRS resources
· the UE shall expect the same value for the higher layer parameters alpha-srs, p0-srs, srs-pathlossReference-rs-config and srs-pcadjustment-state-config in the two SRS resource sets
· FFS: On UE ambiguity if two DCI triggers separately triggers two SRS resource sets
· FFS: The gap before or after any SRS resource set for antenna switching
FFS: The number of SRS resource sets for other cases

It was FFS, whether or not UE can expect two independent DCI triggers for the two SRS resource sets that are configured with antenna switching for 1T4R. It is our observation that there is no use case for such a combination. If two SRS resource sets are configured with SRS-SetUse set as 'antenna switching', with same codepoint identity in the 2-bit SRS request field in DCI Table in 38.212, UE does not expect two independent DCI triggers for these SRS resource sets.
Proposal 1: UE does not expect two DCI triggers separately for two SRS resource sets configured with SRS-SetUse set as 'antenna switching', with same codepoint identity in 2-bit SRS request field, in the Table in 38.212.

2.2 SRS group hopping 



In TS 38.211, the value of  , when SRS-GroupSequenceHopping equals ’sequenceHopping’. On other hand initialization value is  for when SRS-GroupSequenceHopping equals ’groupHopping’. Considering the fact that  is a 10-bit UE specific random number, dividing it by 30 for no apparent reason reduces the randomness by almost 50% (~5 bits), thus potentially increasing the chances of worse cross-correlation. 
============= Text Proposal in 6.4.1.4.2 in 38.211 ======================

if SRS-GroupSequenceHopping equals ’groupHopping’, group hopping but not sequence hopping shall be used and 





	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame.
============= End of Text Proposals in 38.211 ======================
3. Conclusion
To summarize, in this contribution provided text proposals for TS 38.214 and TS 38.211 regarding gap symbols for SRS antenna switching and initialization value for SRS groupHopping respectively. We also provided the following proposal about UE epxectation on DCI triggers for aperiodic SRS resource sets:
Proposal 1: UE does not expect two DCI triggers separately for two SRS resource sets configured with SRS-SetUse set as 'antenna switching', with same codepoint identity in 2-bit SRS request field, in the Table in 38.212.
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