	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #98bis	R1-1910450
Chongqing, China, October 14th – 20th, 2019
[bookmark: Source]Agenda item:	6.2.3.1.1
Source: 	Samsung
Title: 	Discussion on additional SRS symbols
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
The following agreements and conclusion on additional SRS symbols were made in RAN1#98 meeting [1]:
	Conclusion
sPUSCH and/or sPUCCH can be used to handle the collision between SRS and PUCCH/PUSCH.
· FFS: Introduction of sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.

For further discussion in RAN1#98bis
For the handling of collision of SRS and PUCCH/PUSCH transmission for UEs not supporting sPUSCH/sPUCCH, downselect from the following
· Alt2A: UE delays SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier
· Alt2B: UE drops SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier
· Alt3: UE does not expect to be triggered with aperiodic SRS in the additional symbols of the SRS that collides PUCCH/PUSCH/PRACH in the same carrier
· FFS: Details for collision situations for interband-CA, intraband-CA
· Alt4: It is up to eNB implementation

Conclusion
No consensus on the support of periodic SRS transmission in additional symbols for Rel-16.

Agreement
Guard period for frequency hopping and/or antenna switching can be configured regardless of intra-subframe repetition configuration. 
· It is up to RAN4 to introduce a UE capability for those UEs which do not require guard period.
· Including whether to have separate UE capabilities for frequency hopping and antenna switching if such UE capability is introduced

Agreement
At least for the case where there is no legacy SRS transmission on the subframe, independent close loop power control of additional SRS symbols from legacy SRS symbols is supported.

Agreement

The initialization seeds cinit  for (u, v) same as specified in LTE Release 15 with one modification  can be virtual cell ID.

Agreement

If the gap symbol is configured, it is not counted towards the number of configured SRS symbols  as well as repetition factor R

Conclusion
No consensus on the support of antenna switching across a subset of antenna ports in one subframe in Rel-16

Agreement
For the power control for SRS symbols when additional and legacy SRS symbols are transmitted in the same subframe:
· Additional SRS and legacy SRS each follow their own transmission power control 
· FFS: Gap between additional SRS and legacy SRS symbols when they are adjacent



This contribution provides Samsung’s views on the following topics.
· Required flexibility for guard period
· Collision handling for SRS and PUCCH/PUSCH transmission
· Other details
Discussions
1 
2 
Guard period for frequency hopping and/or antenna switching
In RAN1#98 meeting, it was agreed that guard period for frequency hopping and/or antenna switching can be configured regardless of intra-subframe repetition configuration. One remain remaining issue is the required flexibility of guard period location. From our understanding both transient period defined by TS 36.101 and guard period described by RAN1 specification(s) are mainly to cover transmission power adjustment at UE side and therefore no explicit guard period is required during repetition. On the other hands, it seems valid to apply the same guard period between all additional SRS symbols for antenna switching and/or frequency hopping when the eNB configures guard period taking into account UE implementation. If more than two features among “intra-subframe antenna switching”, “intra-subframe frequency hopping”, and/or “intra-subframe repetition” are configured simultaneously, it is suggested to perform the configured features in order of “1) intra-subframe repetition”, “2) intra-subframe frequency hopping” and “3) intra-subframe antenna switching” to minimize the overhead from guard period.
Proposal 1. When guard period for additional SRS is configured for a UE, the guard period only exist between SRS symbols for frequency hopping and/or antenna switching.
· If more than two features among “intra-subframe antenna switching”, “intra-subframe frequency hopping”, and/or “intra-subframe repetition” are configured simultaneously, UE performs the configured features in order of repetition  frequency hopping  antenna switching.
Collision handling for SRS and PUCCH/PUSCH transmission
In RAN1#98 meeting, following four options were discussed:
· Alt2A (UE delays SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier): Alt2A proposes to delay SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier. Although a similar feature is supported for SRS carrier switching, the motivation is not so strong also a certain level of risk is expected since the additional SRS will be dynamically triggered our side of the cell-specific SRS configuration.
· Alt2B (UE drops SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier): Alt2B proposes to drop SRS transmission in the additional symbols if the SRS collides with PUCCH/PUSCH/PRACH in the same carrier. Given that the additional SRS will be aperiodic SRS, the motivation to trigger/allocate/configure additional SRS and PUCCH/PUSCH/PRACH in the same subframe is not that clear, if SRS should be dropped in such cases.
· [bookmark: _GoBack]Alt3 (UE does not expect to be triggered with aperiodic SRS in the additional symbols of the SRS collides PUCCH/PUSCH/PRACH in the same carrier): Alt3 is an eNB implementation based solution for collision of additional SRS and PUCCH/PUSCH/PRACH, which is already supported without any new agreements on this issue. On the other hands, there will be no additional UE implementation burden for new behaviour on PUSCH/PUCCH by confirming Alt3, as originally intended by WID. Regarding interband-CA or intraband-CA cases, the simplest option will be the one for NR, i.e. to apply the same rule for intraband-CA and no restriction for interband-CA taking into account different assumptions on HW implementation for both cases.
· Alt4 (It is up to eNB/UE implementation): Similar assessments for Alt3 are available for Alt4.
Consequently, the following proposal is available based on the assessments above:
Proposal 2. Down-select one among Alt3 and Alt4 for collision handling for SRS and PUCCH/PUSCH transmission
· Remove Alt2B from the possible alternatives at least.
Others
In this section, several clarifications on top of the previous agreements are proposed.
The following working assumption was made in RAN1#97 meeting:
	Working Assumption
When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping should be performed before antenna switching.


In any case, the working assumption above would be beneficial for both gNB and UE implementations since it reduces possible numbers of SRS patterns when intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured. For more clarity, however, it is preferred to confirm the working assumption with following modification.
Proposal 3: Confirm the working assumption with following modification.
· When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping and/or repetition should be performed before antenna switching.
Regarding the agreements on the number of additional SRS symbols configured to a UE within a subframe, our understanding is that the configured SRS symbols for a UE should be adjacent to each other. The same condition should be kept even for SRS transmission across additional and legacy SRS symbols for ease of UE implementation. The only exception for this principle can be the gap for antenna switching or frequency hopping.
Proposal 4: UE expects to transmit SRS (including the gap for antenna switching or frequency hopping) over adjacent SC-FDMA symbols within a subframe.
Rel-15 supports the following basic operations on sTTI [2].
	#
	Feature group
	Components

	5-3
	sTTI operation
	1) DL/UL configuration of stti length
2) sDCI monitoring in PDCCH and CRS based SPDCCH
3) Transmission of SPUCCH in formats 1, 3 and 4
4) Transmission of UL TM1 subslot/slot based PUSCH 
5) Configuration and decoding of CRS based subslot/slot based PDSCH incl. higher layer configured SPDCCH rate-matching mode


Regarding the first component, UE can report sTTI-SupportedCombinations-r15, where a TTI length combination is reported for DL first followed by UL. For the possible values of sTTI-SupportedCombinations-r15, Rel-15 defined a proper HARQ-ACK timing, respectively. The second component seems to be essential to allocate SPUCCH for SRS collision handling. Similar assessments also can be applied for third, fourth, and fifth components as well. Given that the feature group #5-3 can be independently reported with other sTTI related features, it seems that there is no redundancy by using the feature group #5-3 for the collision between additional SRS and PUCCH/PUSCH.
Observation: Rel-15 capability signalling is enough to handle the collision between additional SRS and PUCCH/PUSCH.
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Conclusions
9 
In this contribution, Samsung’s view on additional SRS symbols is presented. Consequently, the following observations and proposals are made:
Proposal 1. When guard period for additional SRS is configured for a UE, the guard period only exist between SRS symbols for frequency hopping and/or antenna switching.
· If more than two features among “intra-subframe antenna switching”, “intra-subframe frequency hopping”, and/or “intra-subframe repetition” are configured simultaneously, UE performs the configured features in order of repetition  frequency hopping  antenna switching.
Proposal 2. Down-select one among Alt3 and Alt4 for collision handling for SRS and PUCCH/PUSCH transmission
· Remove Alt2B from the possible alternatives at least.
Proposal 3: Confirm the working assumption with following modification.
· When intra-subframe frequency hopping/repetition and intra-subframe antenna switching are concurrently configured, frequency hopping and/or repetition should be performed before antenna switching.
Proposal 4: UE expects to transmit SRS (including the gap for antenna switching or frequency hopping) over adjacent SC-FDMA symbols within a subframe.
Observation: Rel-15 capability signalling is enough to handle the collision between additional SRS and PUCCH/PUSCH.
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