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1
Introduction

This email discussion is intended to address remaining SPS issue for eIMTA as below two bullets [1].
-
Focus on Support of two interval SPS with eIMTA 

-
Can discuss relation to RAN1 agreements/assumptions

The deadline of this email discussion is Thursday, 2014-05-08, 23:59 Pacific Time Pacific time.  

2
Discussion

2.1
Two interval SPS with eIMTA
Two interval is one function of TDD UL SPS for avoiding collision between new transmission and retransmission When eIMTA is configured there were several options proposed in previous meetings, including: 
Option 1): always disable two intervals when eIMTA is configured [2].
Option 2): use TDD configuration in SIB1 as two interval TDD configuration reference [3]. 
Option 3): use DL HARQ reference as two interval TDD configuration reference [4] 
Please provide your company view in Table 1, along with a brief explanation.

Table 1: Company views on two interval SPS with eIMTA

	Company
	Preference Optional :


	Brief Explanation / Comments

	CATT
	Option 1), but option 1)+2) is acceptable.
	Basically, in our view the legacy network/UE behaviors should be followed and new behaviors should not be introduced without sufficient justifications.

First of all, we would like to point out Option 1) and 2) are both supported by the existing specification, and they both can be choice of eNB implementation; while option 3) brings new network/ UE behaviours and requires extra specification/implementation effort. 

Secondly, as we explained in [2] and also commented online in the meeting, we have concerned that the workable configurations are very limited for the case of the two interval SPS co-configured with eIMTA. In the attached document, we further provide examples to show the limited configurations with option 2) and 3). 
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We think implementing two interval SPS co-configured with eIMTA for the limited cases brings much complexity to eNB implementation. That is why our first preference is option 1).
However, we are also fine with supporting both option 1) and 2) with eIMTA considering it is only eNB implementation choice between the two options.

	Huawei/HiSilicon
	Option 3) is preferable, and option 2) is acceptable.
	We think that Optional 3) is preferable. The two interval capability exists in the UE already if the UE supports it, and DL HARQ reference is also configured for UE with eIMTA. Changing from TDD configuration in SIB1 to DL HARQ reference as two interval reference seems very little specification and UE behaviour impacts. But it can enhance in many cases, for example UL-DL configuration set = {1,2} , {1,4} and {1,5} shown in R2-141590, or even {1,2,4,5}. 
If Optional 3) is not agreed, optional 2) is acceptable, but we think a clarification is needed, because anyway there are two TDD UL/DL configurations, one in SIB1, another in L1 command.
Optional 1) should be excluded, because both the eNB and UE can implement optional 2) already without new network and UE behaviour.


	ZTE
	Option2)
	As indicated by ZTE’s paper [3], two interval SPS still works without introducing anything new. So to prohibit it is kind of overkill. Another thing I want point out the table A-3 in the CATT’s attachment is not correct. When dynamic configuration is #4, even reference configuration is #3, still #2 subframe can still be used for two interval SPS by setting subframe offset as 1. So the only difference between option2 and option3 is there is one more use case i.e. subframe offset equal -1 for the previous use case. That’s why I don’t there is essential difference between option2 and option3 from performance point of view.

	Samsung
	Option 1
	Option 1 is available in legacy specification and it is up to eNB implementation.

	LGE
	Option 1
	How to avoid collision between the initial transmission and retransmission is up to eNB implementation 

	Intel 
	Prefer Option 3. Option 2 is also acceptable. 
	Option 3 is preferred by us to avoid any potential cross-link interference as analysed in our contribution R2-141229. On the other hand, option 2 is also acceptable for progress considering cross-link interference may happen infrequently.

	NNSN
	Option 1)
	This is the simplest solution for Rel-12. Some improvement can be done in Rel-13.

	QC
	Option 2)
	Without two-interval, the gain of SPS would be reduced. Among option 2) and 3), option 2) doesn’t require functional change to UE. So, we prefer option 2).


2.2
Relation to RAN1 agreements/assumptions

There was the following agreement related to SPS in last RAN1 meeting.
· Uplink open-loop power control RRC parameters related to UL SPS for a second UL subframe set are supported

RAN1 agreed that UL SPS could be transmitted in a second UL subframe set because RAN1 thought Uplink open-loop power control RRC parameters related to UL SPS for a second UL subframe set were supported, we assume that the UL subframe in the second UL subframe set should be the subframe which could be reconfigured to DL subframes by L1 signalling in related radio frame. However RAN1 did not claim if both UL SPS new transmission and retransmission could be be transmitted in a second UL subframe set.There are several meanings of above agreements from RAN2 point of view:
Option 1): UE is required to support UL SPS new transmission, adaptive retransmission and non-adptive retransmission on the UL subframes which could be potentially reconfigured to DL subframes by L1 signalling in related radio frame.
Option 2): UE is only required to support both UL SPS adaptive retransmission and non-adptive retransmission on the UL subframes which could be potentially reconfigured to DL subframes by L1 signalling in related radio frame.
Option 3): UE is only required to support UL SPS adaptive retransmission on the UL subframes which could be potentially reconfigured to DL subframes by L1 signalling in related radio frame.
Option 4): UE is only required to support UL SPS non-adptive retransmission on the UL subframes which could be potentially reconfigured to DL subframes by L1 signalling in related radioframe.
Note that RAN2 also discussed the SPS and had the the following agreements:
=>
Add a NOTE in SPS section: The eIMTA configured UE is not required to support configured grant or configured assignment in subframes which can be dynamically reconfigured. The eIMTA configured UE behavior is unspecified in such cases.
Please provide your company view in Table 2, along with a brief explanation.

Table 2: Company views on RAN1 agreements/assumptions
	Company
	Preference Optional :


	Brief Explanation / Comments

	CATT
	Option 2
	According to our RAN1 colleague, RAN1’s agreement on power control parameter has nothing to do with the SPS new transmissions. RAN1 made the agreement since from their point of view the retransmissions (non-adaptive and adaptive ones) may still happen in flexible UL subframes, and for non-adaptive retransmissions separate set of UL power control parameters are required. 
Based on the above understanding, we think RAN2 can stick to the agreement made in RAN2 #85bis, i.e., 
=>
Add a NOTE in SPS section: The eIMTA configured UE is not required to support configured grant or configured assignment in subframes which can be dynamically reconfigured. The eIMTA configured UE behavior is unspecified in such cases.


	Huawei/HISIlicon
	Option 2)
	We think SPS adaptive retransmission is based on dynamcial scheduling, there no risk for supporting flexible UL subframe.
SPS non-adptive retransmission should be same with dynamical scheduling non-adptive retransmission, it can also be supported in flexible UL subframe.


	ZTE
	Optioin2)
	Considering there is no much time left to discuss bit complicated solution, we are fine with option 2 i.e. only retransmission is allowed in such flexible subframes.

	Samsung
	
	We think this clarification was to check if RAN1 agreement on UL PC for UL SPS has concerns with the RAN2 agreement we made last meeting. From that perspective RAN2 can stick to the agreement made in RAN2#85bis.

	LGE
	
	We can stick to the RAN2 agreement, and the agreed NOTE can be also applied to the SPS retransmission. That is, if SPS retransmission occurs on a dynamically reconfigured subframe, SPS behaviour is undefined.

	Intel 
	Option 2)
	We share same view with CATT. 

	NNSN
	Option 2
	The RAN1 agreement is for UL power control enhancement. The assumption is that UL SPS is configured in fixed UL subframe, but the SPS re-transmission could be in flexible subframe in another subframe set. In this case, the power control parameters of another subframe set are used.  RAN1 agreement is not relevant so-called two intervals for SPS.


	QC
	Option 1
	UL SPS retransmission is similar to normal UL retransmission. So, there is no issue to support UL SPS retransmission on flexible subframes.

For SPS new transmission, as long as the subframe with SPS grant is not reconfigured during the SPS activated period, the SPS can work well as if it is on fixed subframes. Option 2-4 are too restrictive for SPS operation. So, we prefer option 1. Option 1 can be documented in MAC standard in terms of the note:

NOTE: For a TDD UE, when eIMTA is configured and Semi-Persistent Scheduling (SPS) for uplink or downlink is enabled, if a subframe related to SPS configuration (a downlink or uplink new transmission for the UE) is dynamically reconfigured according to L1 signalling, then the SPS behaviour of the eIMTA enabled UE is undefined for this subframe.  



3
Conclusion

There were 10 companies to give their views about the issues listed in email discussion. For two interval issue, 6 companies considered that option2 was acceptable. For relation to RAN1 agreements/assumptions issue, 7 companies gave their clear indication, i.e. option 2.
Based on the email discussion, we would like to give the below way forward. 
1) The network can implement to use TDD UL/DL configuration in SIB1 as two interval TDD UL/DL configuration reference. 
2) It is FFS if the clarification of “TDD UL/DL configuration” in section 7.4 is needed.

3) The UE is only required to support both UL SPS adaptive retransmission and non-adaptive retransmission on the UL subframes which could be potentially reconfigured to DL subframes by L1 signalling in related radio frame. And send the LS to RAN1 to inform our agreement.
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-------------------------------------------------   Analysis on Option 2)      -------------------------------------------------

Since TDD configuration #0, #5 and #6 does not support UL two interval SPS, thus the TDD configuration in SIB1 can be TDD configuration #1, #2, #3 or #4.  If the TDD configuration in SIB1 is used as two interval TDD configuration reference, the restriction on dynamic switching between different TDD UL/DL configurations or the available offset is shown in the following Table A-1~ Table A-4.

In the tables, 

· “N/A” means the dynamic switching is not possible between the two TDD UL/DL configurations under the given  DL HARQ reference configuration;

· “Not allowed” means the dynamic switching is not possible as the two interval offset values do not work properly. 

Table A-1．TDD UL/DL configuration #1 in SIB1

		DL HARQ reference

		Reference configuration used for two interval offset determination

		Dynamically reconfigured to #2

		Dynamically reconfigured to #4

		Dynamically reconfigured to #5



		Config #2

		Config #1

		Not allowed

		N/A

		N/A



		Config #4

		Config #1

		N/A

		Subframe #2, offset value =1

Subframe #3, offset value =-1

		N/A



		Config #5

		Config #1

		Not allowed

		Not allowed

		Not allowed





Table A-2．TDD UL/DL configuration #2 in SIB1

		DL HARQ reference

		Reference configuration used for two interval offset determination

		Dynamically reconfigured to #5



		Config #2

		Config #2

		N/A



		Config #4

		Config #2

		N/A



		Config #5

		Config #2

		Not allowed





Table A-3．TDD UL/DL configuration #3 in SIB1

		DL HARQ reference

		Reference configuration used for two interval offset determination

		Dynamically reconfigured to #4

		Dynamically reconfigured to #5



		Config #2

		Config #3

		N/A

		N/A



		Config #4

		Config #3

		Not allowed

		N/A



		Config #5

		Config #3

		Not allowed

		Not allowed





Table A-4．TDD UL/DL configuration #4 in SIB1

		DL HARQ reference

		Reference configuration used for two interval offset determination

		Dynamically reconfigured to #5



		Config #2

		Config #4

		N/A



		Config #4

		Config #4

		N/A



		Config #5

		Config #4

		Not allowed





-------------------------------------------------   Analysis on Option 3)      -------------------------------------------------

If the DL HARQ reference is used as two interval TDD configuration reference, the restriction on dynamic switching between different TDD UL/DL configurations or the available offset is shown in the following Table B-1~ Table B-4.


In the tables, 

· “N/A” means the dynamic switching is not possible between the two TDD UL/DL configurations under the given  DL HARQ reference configuration;

Table B -1. TDD UL/DL configuration #1 in SIB1

		Reference configuration used for two interval offset determination 

(same as the DL HARQ reference)

		Dynamically reconfigured to #2

		Dynamically reconfigured to #4

		Dynamically reconfigured to #5



		Config #2

		Subframe #2, offset value =5

Subframe #7, offset value =-5

		N/A 

		N/A



		Config #4

		N/A

		Subframe #2, offset value =1

Subframe #3, offset value =-1

		N/A



		Config #5

		Offset = 0

		Offset = 0

		Offset = 0





Table B -2. TDD UL/DL configuration #2 in SIB1

		Reference configuration used for two interval offset determination


(same as the DL HARQ reference)

		Dynamically reconfigured to #5



		Config #2

		N/A



		Config #4

		N/A



		Config #5

		Offset = 0





Table B -3.  TDD UL/DL configuration #3 in SIB1

		Reference configuration used for two interval offset determination


(same as the DL HARQ reference)

		Dynamically reconfigured to #4

		Dynamically reconfigured to #5



		Config #2

		N/A

		N/A



		Config #4

		Subframe #2, offset value =1

Subframe #3, offset value =-1

		N/A



		Config #5

		Offset = 0

		Offset = 0





Table B -4. TDD UL/DL configuration #4 in SIB1

		Reference configuration used for two interval offset determination


(same as the DL HARQ reference)

		Dynamically reconfigured to #5



		Config #2

		N/A



		Config #4

		N/A



		Config #5

		Offset = 0
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