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1 Introduction

This document discusses on remaining issues on SRS for Rel-13 eMTC based on the referenced Tdocs [1]-[3] and provides a summary of the issues.

2 Remaining Issues
Issue 1: in [1], it is proposed to clarify the UE behaviour of SRS dropping when the SC-FDMA symbol for SRS transmission is used for Tx-to-Tx retuning.
	Company
	Comment

	InterDigital
	We think this is already captured.

	Panasonic
	We think SRS dropping when the SC-FDMA symbol for SRS transmission is used for Tx-to-Tx retuning is already captured and UE behaviour could be same as retuning behaviour.

	Samsung
	It is already captured – SRS is dropped

	Ericsson
	36.211 CR section 5.5.3 covers dropping of SRS due to Tx-to-Tx retuning.

	Nokia Networks, ALU, ASB
	We agree this issue is already addressed in 36.211.

	CATT
	If it is the common understanding that “a guard period is created by the UE not transmitting the last/two SC-FDMA symbol” in section 5.2.5 in 36.211already specify the SRS dropping due to Tx-to-Tx retuning, we are fine with no further clarification in the spec.

	LG
	Agree with other companies that no additional clarification is necessary

	Intel
	Nothing additional needed.

	MediaTek
	Has been solved.


Summary / Recommendation for Issue 1:

· Current CR already captured the UE behavior
· No additional RAN1 action required
Issue 2: in [1], it is pointed out that a clarification is needed for the UE behaviour when SRS bandwidth is partially overlapped with eMTC narrowband for PUSCH/PUCCH in a subframe and the UE may need to transmit SRS as well as PUSCH or PUCCH. Two potential options mentioned:
· Option-1: SRS is dropped

· Option-2: UE transmits SRS only in the partially overlapped bandwidth

	Company
	Comment

	InterDigital
	Option-1 seems to be cleaner.

	Panasonic
	Option-1.

	Samsung
	It is already captured (SRS and PUSCH are in different narrowbands) – SRS is dropped

	Ericsson
	Already captured:

· The case of SRS in different narrowbands as PUSCH/PUCCH is already captured (36.211 CR section 5.5.3). 
· The case of SRS in same narrowband as PUSCH/PUCCH and colliding is covered by legacy behaviour, which is Option-1.

	Nokia Networks, ALU, ASB
	Agreed that it is already captured.

	CATT
	We are fine with option 1.

	LG
	We also consider it’s already captured.

	Intel
	Agree with Ericsson.

	MediaTek
	Option 1.


Summary / Recommendation for Issue 2:

· Agree on option-1 in principle. 
· If current specifications/CRs already captured the behavior, no additional RAN1 action required. 
Issue 3: in [1], it is proposed to clarify the UE behaviour for the SRS transmission in UpPTS when frequency retuning gap is part of GP in a special subframe and TA for a UE is small enough to handle both TA and frequency retuning within the GP. The followings could be potential options for this issue:

· Option-A: a UE always drop SRS if SRS frequency location is different from DwPTS reception narrowband
· Option-B: a UE drops SRS if the SRS frequency location is different from DwPTS reception narrowband and GP is not sufficient for both TA and frequency retuning. Otherwise, SRS is transmitted.
	Company
	Comment

	InterDigital
	We prefer option-A as the TA value may not be synchronized between eNB and UE, the option-A is a simple and cleaner solution.

	Samsung
	Simplify operation and testing – drop SRS – option A

	Ericsson
	Option A

	Nokia Networks, ALU, ASB
	Option A

	CATT
	We are fine with option A.

	Huawei, HiSilicon
	Option A

	LG
	Fine with Option A 

	Intel
	Option A

	MediaTek
	Option A


Summary / Recommendation for Issue 3:

· Agree on option-A. 
· The UE behavior is captured in the specification.
Issue 4: in [2], it is proposed that the presence of the A-SRS trigger bit in DCI format 6-0A and DCI format 6-1A is not conditional according to the search space type. Therefore, the A-SRS trigger field is reserved always to avoid different DCI format sizes. 

	Company
	Comment

	InterDigital
	No strong view.

	Samsung
	Agree – simplifies design to have a single DCI size. Also, if A-SRS is conditional on search space, other fields can also be conditional. 

	Ericsson
	Agree with proposal

	Nokia Networks, ALU, ASB
	Agree with proposal

	CATT
	We are fine with the proposal.

	Huawei, HiSilicon
	Alternatively, the interpretation of this 1 bit defined for SRS request can be captured in section 8.2 of 36.213.

	LG
	We slightly prefer the proposal from HW. 

	Intel
	OK with proposal.

	MediaTek
	OK with proposal.


Summary / Recommendation for Issue 4:

· Agree with proposal. 
· The presence of the A-SRS trigger bit in DCI format 6-0A and DCI format 6-1A is not conditional according to the search space type.
3 CR related
Issue 5: in [1], it is pointed out that SRS dropping behaviour due to retuning has been captured in both 36.211 section 5.5.3.2 and 36.213 section 8.2 and proposed to remove one of them as it is a duplicate.

	Company
	Comment

	InterDigital
	No strong view. If RAN1 agree to remove one of them, we slightly prefer to remove the description in 36.211.

	Samsung
	It is generally good to reduce specification text whenever possible and avoid duplications. Prefer to remove from 36.211.

	Ericsson
	No strong view

	Nokia Networks, ALU, ASB
	Agree with the proposal.

	CATT
	We also prefer to remove the description in 36.211.

	LG
	No strong view

	MediaTek
	Slightly prefer removing the description in 36.211


Summary / Recommendation for Issue 5:

· Removing the SRS dropping behavior in 36.211 section 5.5.3.2.
36.211 section 5.5.3.2

For a LC/CE UE, the SRS shall not be transmitted in subframe 
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 if

-
there is PUSCH or PUCCH transmission in earlier SC-FDMA symbols of subframe 
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 and retuning would have been required to transmit SRS in the last SC-FDMA symbol of subframe 
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, or

-
there is PUSCH or PUCCH transmission in subframe 
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 and retuning would have been required between SRS transmission in last SC-FDMA symbol of subframe 
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  and the PUSCH/PUCCH transmission in subframe 
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Issue 6: in [1] and [3], it is pointed out that the agreement for PUSCH puncturing behaviour in cell-specific SRS subframe for CE mode B is not captured.

	Company
	Comment

	InterDigital
	OK to agree on the text proposal in [3]

	Panasonic
	Agree on the text proposed in [3].

	Samsung
	Agree with the proposals.

	Ericsson
	Proposal in [3] is already captured in latest 36.211 CR (R1-161112) section 5.3.4

	Nokia Networks, ALU, ASB
	Agree with the proposal.

	CATT
	Agree with the proposal.

	LG
	It seems that the current CR already captures the behaviour.

	MediaTek
	OK.


Summary / Recommendation for Issue 6:

· The latest CR captured the PUSCH puncturing behavior already. 
· No additional RAN1 action required
4 Summary/Recommendation
From the discussions, issues 3 and 4 are identified as critical which requires RAN1 agreements to clarify the UE behavior:

Issue 3: in [1], it is proposed to clarify the UE behaviour for the SRS transmission in UpPTS when frequency retuning gap is part of GP in a special subframe and TA for a UE is small enough to handle both TA and frequency retuning within the GP. The followings could be potential options for this issue:

· Option-A: a UE always drop SRS if SRS frequency location is different from DwPTS reception narrowband

· Option-B: a UE drops SRS if the SRS frequency location is different from DwPTS reception narrowband and GP is not sufficient for both TA and frequency retuning. Otherwise, SRS is transmitted.

Recommendation for Issue 3:

· Agree on option-A. 
· The option-A UE behavior is captured in the specification TS 36.213.
Issue 4: in [2], it is proposed that the presence of the A-SRS trigger bit in DCI format 6-0A and DCI format 6-1A is not conditional according to the search space type. Therefore, the A-SRS trigger field is reserved always to avoid different DCI format sizes. 

Recommendation for Issue 4:

· Agree with the proposal: the presence of the A-SRS trigger bit in DCI format 6-0A and DCI format 6-1A is not conditional according to the search space type.
· Agree with the text proposal for TS 36.212 in [2]  
5.3.3.1.10
 Format 6-0A

[…]

- SRS request – 1 bit. The interpretation of this field is provided in section 8.2 of [3]. When the format 6-0A CRC is scrambled with a TPC-RNTI, the SRS request field is reserved.  
[…]

5.3.3.1.12
Format 6-1A
[…]

- SRS request – 1 bit. The interpretation of this field is provided in section 8.2 of [3]. When the format 6-1A CRC is scrambled with a RA-RNTI or with a TPC-RNTI, the SRS request field is reserved.  
[…]
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