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1 Introduction
In the RAN2#99bis meeting the following e-mail discussion was agreed:

[99bis#52][LTE/sTTI] – Remaining open issues on sTTI – Ericsson 

-
Identify the L2 timers open issues

-
Identify HARQ open issues 

-
Deadline: Thursday 2017-11-09 
2 Discussion on open issues
2.1 Question 1
Is there impact on any L2 timer which has not been discussed yet? Which timer in that case and what is the proposed impact?

2.1.1 Ericsson
We don’t see any further impact on L2 timers for sTTI apart from the timers already discussed.
2.1.2 Company 2

In the RAN2#99 meeting, the following working assumptions were reached on SR.
-
Working assumption:  an SR transmitted on sPUCCH starts an ssr-ProhibitTimer to prohibit SRs on sPUCCH until it times out
-
Working assumption:  Different SR_COUNTERs are used
In LTE CA scenario, SR period(s) of shortest SR period of any serving cell with PUCCH are used as the time unit for sr-ProhibitTimer. 

And in RAN1#90 meeting, the agreement on SR configuration for sTTI was reached. 

•
RAN2 specification should allow for different UL sTTI lengths to be configured for the serving cells across different PUCCH groups for which sTTI operation is configured. Such a configuration might be restricted in RAN1 specifications later on.
Hence, we need to conclude what unit is used for the prohibit timer.

· Option 1: SR period(s) of shortest SR period of any serving cell with PUCCH and sPUCCH are used as the time unit for sr-ProhibitTimer and ssr-ProhibitTimer.

· Option 2: SR period(s) of shortest SR period of any serving cell with PUCCH are used as the time unit for sr-ProhibitTimer. And SR period(s) of shortest SR period of any serving cell with sPUCCH are used as the time unit for ssr-ProhibitTimer.

	Company
	Option
	Comment

	Huawei
	Option 2
	We prefer separate time unit for sr-ProhibitTimer and ssr-ProhibitTimer, which is simpler and avoids complication.

	
	
	

	
	
	

	
	
	

	
	
	


2.2 Summary on question 1
On the first question Ericsson provided input saying that no further updates are needed related to L2 timers. Huawei provided input proposing separate time units for sr-ProhibitTimer and ssr-ProhibitTimer.

sr-ProhibitTimer and ssr-ProhibitTimer are not defined as timers in RAN2 specifications, but in number of SR periods. They are integers with no unit, see running CR for 36.331. The SR periods which have time units are defined in RAN1 specifications and is out of RAN2 scope. 
Based on this the following proposal is made:
Proposal 1: Discuss if any further updates are needed for L2 timers for sTTI in RAN2.

2.3 Question 2
Is there any open issue regarding HARQ process sharing? What is the issue in that case and what is the proposed solution? 

2.3.1 [LG] Is the restriction between logical channel and TTI also applied to retransmission?
Issue description: When an UL grant with a specific TTI is received, the UE generates a MAC PDU including logical channels by considering the TTI restriction of the logical channel. In detail, if any of the associated TTI of the logical channel is the same as the TTI of the UL grant, the UE includes the logical channel data in the MAC PDU. 

Given that the TTI restriction of the logical channel can be different for every logical channel, if TTI for retransmission grant changes, there can be case that the TTI for retransmission grant is not allowed to be used by some logical channel which is already included in the MAC PDU. For example, LCH 1 is configured with sTTI and normal TTI and LCH 2 is configured with normal TTI. When an UL grant with normal TTI is received, the UE generates a MAC PDU including SDU of LCH 1 and SDU of LCH 2. If the UE receives an UL grant with changed TTI for retransmission, this retransmission UL grant is not allowed to be used by SDU of LCH 2 which is already included in the MAC PDU according to TTI restriction.

[image: image1]
Figure 1. Example of TTI restriction issue
In this case, what is the intended/preferred behavior?
· Option 1. TTI restriction is to be used only for new transmission. In other words, any TTI can be used for retransmission. 

· Option 2. TTI restriction is to be used for retransmission as well as new transmission. In other words, only the TTI that is commonly mapped for all logical channels in the MAC PDU can be used for retransmission. If the changed TTI is not mapped to any logical channel in the MAC PDU, the UE is not allowed to retransmit the MAC PDU.

It should be noted that for both option 1 and 2, it is network’s implementation which TTI is to be used for retransmission.

	Company
	Option
	Comment

	LG
	Option 2
	The reason of having TTI restriction for a logical channel is to use proper TTI by considering the latency requirement for the service related to the logical channel. It doesn’t make sense to consider the latency requirement only for the new transmission but not for the retransmission. 

	Ericsson
	Option 1
	If TTI restrictions would be applied to retransmissions it would mean that the UE would ignore all retransmission grants on long TTI if the LCH is configured for sTTI only. That would eventually lead to RLC retransmissions and very long RTT. If the eNB thinks that the UE is in bad coverage it is better if eNB has the option to give a grant on 1ms TTI also if the first transmission has failed. 
Also, it would be complicated to specify it in the HARQ chapter in MAC. If the restriction only applies to the initial transmission it is enough to update the LCP chapter.

	Huawei
	Option 2
	We agree with LG. The setting of the TTI length restriction for a logical channel is to meet the latency requirement of the service mapped on the logical channel, regardless of whether it is for new transmission or retransmission.

	
	
	

	
	
	


2.3.2 Ericsson
Issues description: Where HARQ process sharing should be captured in the specifications. 

The following agreements was made in RAN1:

Agreement:
Support HARQ process sharing between TTI and sTTI

· The sharing is only possible for asynchronous HARQ processes, i.e. not supported for legacy processing time synchrounous UL HARQ processes
· If configured with sTTI on a CC:

· the HARQ ID field size in the DL assignments of PDSCH on USS for legacy and reduced processing time is the same as for sPDSCH assignments 

· the HARQ ID field size in the UL grants on USS for reduced processing time is the same as for sPUSCH grants

· The re-transmission of a TB with another (s)TTI length is possible if:
· The number of codewords of the HARQ process is not larger than supported by the respective sTTI length
· The TB size of a codeword is not larger than X. X is FFS and may be sTTI length dependent.
· FFS other restrictions
The restrictions need to be specified somewhere, but RAN2 cannot specify anything regarding codewords. We think it is better to specify all restrictions in the same place and the proposal is to do it in a RAN1 specification. It could e.g. be captured in 36.213. As the agreement was made in RAN1, RAN2 doesn’t have to do anything if RAN1 doesn’t instruct RAN2 to do it.
Proposal: RAN1 decides how to specify the agreement for HARQ process sharing.
2.3.3 Huawei
Although the number of codeword of the HARQ process is out of the RAN2 scope, the impact from TB size restriction X in the agreement should be specified in RAN2. In current specification, if an uplink grant is received for dynamic scheduling, the MAC entity will deliver the uplink grant and associated HARQ information to the HARQ entity [2]. According to RAN1 agreements, the TB size restriction X should be added in the specification 26.321.

2.4 Summary on question 2
Three companies, LG, Ericsson and Huawei brought up two different issues. The first issue is whether logical channel restrictions should apply also to retransmissions. Two companies thought they should and one company that they should not. Based on this no conclusion could be made and the following is proposed:
Proposal 2: Discuss whether the TTI restrictions for the logical channel should apply to only the first transmission or also to the retransmissions.

Another question was where the RAN1 agreement for HARQ process sharing should be captured. One company proposed 36.213 and one company 36.321. A statement was made by one company that RAN1 has agreed that the TB size restriction X should be added in the specification 36.321, but RAN1 has not made such an agreement, see list of RAN1 agreements in [2]. 
It seems a bit strange that RAN2 should decide where to capture a RAN1 agreement. It is therefore proposed that RAN1 makes the decision where the agreement should be captured. If RAN1 decides to capture part of the agreement in a RAN2 specification, then RAN2 can take the relevant action. 

Proposal 3: Let RAN1 decide in which specification(s) to capture the RAN1 agreement for HARQ process sharing.
3 Summary
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: Discuss if any further updates are needed for L2 timers for sTTI in RAN2.

Proposal 2: Discuss whether the TTI restrictions for the logical channel should apply to only the first transmission or also to the retransmissions.
Proposal 3: Let RAN1 decide in which specification(s) to capture the RAN1 agreement for HARQ process sharing.
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