3GPP TSG RAN WG1 Meeting #85

                  R1-165239
Nanjing, China 23rd – 27th May 2016
Agenda Item:
6.2.1.2
Source: 
ITL
Title: 
SRS design in Rel-14 eLAA
Document for:
Discussion and decision
1. Introduction

In RAN1#84bis, SRS for Rel-14 eLAA has been discussed and followings were agreed. In this contribution, we would provide our preference on some remaining issues of SRS design for Rel-14 eLAA. 
	Agreement:
· Working assumption: Periodic SRS without PUSCH is NOT supported in Rel-14 eLAA WI

· A-periodic SRS without PUSCH is supported at least in DL ending partial subframes in Rel-14 eLAA WI

· FFS the case of UL subframes 

· LBT for aperiodic SRS without PUSCH

· 25us one-shot LBT within eNB MCOT;

· Cat 4 LBT outside of eNB MCOT 

· FFS contention window size parameters, including possibility of non-adapting contention window size

· FFS no LBT if SRS is transmitted within 16us of the DL transmission within eNB MCOT

· FFS whether or not the eNB can indicate a LBT type

Agreement:
· Aperiodic SRS without PUSCH can be triggered by dynamic signaling at least via DL grants

· UE is configured by RRC one or more sets of SRS parameters

· The configuration details are FFS

· FFS other possible triggering mechanisms,  e.g.:

· Group DCI

· UE-specific DCI

· One or several of the above options may apply

Agreement:
· Only wideband SRS transmission in supported in eLAA

· Existing max # SRS RBs for a given system bandwidth is the baseline

· FFS whether or not to extend/shift to # of RBs > max # RBs in the legacy case

· Working assumption: SRS is based on legacy comb structure

· As a baseline, comb = 2 and 4

· FFS whether or not support different comb value(s)

Agreements
· SRS, if present in a UL subframe, is transmitted at the end of the subframe


2. SRS transmission for eLAA
2.1. Support of Periodic SRS 
For licensed carrier which is always available for any transmission, Periodic SRS transmission is useful to get channel quality on the UL without signalling for triggering. However, since periodic SRS transmission cannot be guaranteed in unlicensed carrier (i.e. LAA SCell) due to LBT result, there will be much less possibility for a UE to transmit periodic SRS than that of aperiodic SRS which has dynamic property, and additionally periodic SRS subframes could cause less resource efficiency and specification impacts e.g. when overlapped with PUSCH/PUCCH in periodic SRS subframe configured by higher layer signalling. Therefore, it is preferable to only support aperiodic SRS in eLAA.
Proposal 1: Periodic SRS is not supported in Rel-14 eLAA. The current working assumption on support of periodic SRS should be confirmed.
2.2. On Aperiodic SRS transmission without PUSCH
In [1], it was agreed that SRS without PUSCH is supported at least in DL ending partial subframe in Rel-14 eLAA. Remaining issue that is whether SRS without PUSCH transmission is allowed in a normal UL subframe additionally. In our view, given that periodic SRS is not supported in Rel-14 eLAA, it seems be desired to allow more SRS transmission opportunities without PUSCH in a normal UL subframe as well, because LAA eNB may require further DL/UL channel information in normal subframes especially for UEs but not haivng DL or UL traffic. And if “TXOP pause” principle for UL LBT to overcome disadvantage of scheduler based-system having UL scheduling delay as proposed in [2] is supported for eLAA, the channel estimation information from SRS in DL ending partial may not be useful and valid in normal subframe later any more. It is not efficient so that LAA eNB always send UL grant with SRS request to get channel information in UL normal subframes.
Proposal 2: Aperiodic SRS transmission without PUSCH is supported in normal UL subframes.
Current existing triggering method for aperiodic SRS transmission may not be efficient and even not possible due to strong association of PUSCH/PDSCH scheduling by DL/UL grants. Considering there may not be periodic SRS transmission in UL LAA (if WA is confirmed), it may be necessary to make aperiodic SRS triggering more efficient because existing triggering method is based on one short transmission by one UE in one subframe. Therefore, additional SRS triggering method would be highly demanded, so new DCI format to allow for SRS triggering decoupled to data scheduling could be considered for group SRS triggering like DCI format 3/3A for sending the group TPC command. In addition, considering multiple subframe scheduling by one DCI (e.g. MSF DCI) is agreed to support with SRS request per MSF, group SRS triggering for SRS transmission in multiple subframes per a UE in a group can be also considered. The multiple subframes can be included in a SRS parameter set configured by RRC signalling.
Proposal 3: A new DCI format (like DCI 3/3A) for group SRS triggering is supported for a group of UEs in multiple subframes.
2.3. SRS subframe/frequency band configuration
Assuming there is no periodic SRS in eLAA, it should be considered whether current semi-static aperiodic SRS subframe configuration (by RRC) is still reused or not, since different from a licensed carrier, PUSCH(PUCCH) transmission with SRS is not always guaranteed in the configured type 1 SRS subframe according to LBT result. Therefore, according to presence of PUSCH/PUCCH transmission in a UE, aperiodic SRS subframe without semi-static SRS subframe configuration can be indicated by an eNB signalling e.g. (E)PDCCH, in an opportunistic manner as shown in Figure 1. It would be efficient than using the semi-static SRS subframe configuration in a legacy manner and well aligned with opportunistic UL transmission subjected by LBT. And one potential issue could be how to resolve PUSCH Rate Matching in same SRS subframe for PUSCH only UE. There may be need of signalling for PUSCH rate matching from eNB to UEs which has no information of SRS transmission from other UEs.
[image: image1.png]SRS request--—""""" . SRS

SRS b7
I symbol CCA gap




Figure 1. Dynamic signalling without SRS subframe configuration in eLAA

Proposal 4: For aperiodic SRS subframe indication, it is preferable to support the dynamic signalling without SRS subframe configuration by RRC. 
3. Summary and conclusions

In this contribution, we suggested further design options and preferences for SRS in eLAA. The suggestions of this contribution are summarized as follows:
Proposal 1: Periodic SRS is not supported in eLAA.
Proposal 2: Standalone SRS transmission is not supported in eLAA.

Proposal 3: A new DCI format (like DCI 3/3A) for group SRS triggering is supported for a group of UEs in multiple subframes.

Proposal 4: For aperiodic SRS subframe indication, it is preferable to support the dynamic signalling without SRS subframe configuration by RRC. 
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