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1. Introduction
In RAN4 #82bis, the RRM requirements impact from sTTI were further studied, and one way forward was approved in [1]. Some of the important points are summarized in the table 1. 

Table 1. Summary of RRM impacts

	Clause
	Impacted Requirement
	Notes

	7.1.2
	S-PUCCH and S-PUSCH transmission timing requirements
	Assuption is that PUCCH and PUSCH requirements can be reused

	7.3.2.1
	TA adjustment delay for reduced processing time with 1ms TTI and sTTI.
	Decision on whether to modify requirement expected at RAN4#83. 

	7.7
	SCell activation and deactivation delay
	Decision on whether to modify requirement expected at RAN4#83. Interested companies are invited to analyse possible SCell activation and deactivation delay.

	9.1.8
	Power headroom
	Assumption is that PHR estimation period shall be 1 TTI or sTTI and that PHR mapping does not need to be updated

	8.1.2.2.3.1,

8.1.2.2.4.1,

8.1.2.3.5.1,

8.1.2.3.6.1
	Identification of a new CGI of E-UTRA cell with autonomous gaps


	 Decision expected in RAN4#83.

	7.16.3
	Interruptions with ProSe
	Decision expected at RAN4#83

	8.x
	Measurement reporting delay
	Change/clarify delay uncertainty 2 x TTIDCCH where TTIDCCH is the TTI or sTTI in use for the uplink. Agreeble in principle, exact wording for CR to be decided by RAN4#83.

	7.9
	Maximum Transmission Timing Difference in Carrier Aggregation
	Investgate possible power control issues due to time difference between pTAG and sTAG being a larger proportion of an sTTI

	7.9
	Maximum Receive Timing Difference in Carrier Aggregation
	Large MRTD and large TA reduces available prcessing time for 1UL SCell HARQ feedback. Some clarification may be needed on the relationship between MRTD and max TA, eg that max TA cannot be used simultaneousuly with MRTD. Discuss after RAN1 progresses with max TA.


Since maximum transmission timing difference in CA was discussed for couple meetings and no concrete conclusion was made yet, and on the other hand RAN1 has no discussion on this case either, it’s better to consider how to progress on this specific technical point. From UE implementation perspective, the it’s necessary to indicate how to solve the power allocation issues for the 32.47us timing difference in sTTI scenario which is very important for UE design, and therefore in this contribution we further analyze the maximum transmission timing difference in CA for sTTI, especially on the power allocation part, and we propose to send LS to RAN1 to confirm some possible solutions. 
2. Discussion on MTTD in CA for sTTI
The maximum transmission timing difference was derived from multiple factors, such as the cell radius, UE Tx timing error, UE Rx timing error, TAE at eNB and so on. Based on the agreement of maximum TA in RAN1 (up to 330us), it implies that the cell coverage for these UE who want to implement reduce processing time will be reduced. However, these maximum TA is still larger than the ones in current CA MTTD assumptions, which means the cell radius assumed in processing time reduction is larger than that assumed in CA MTTD requirement. The supported cell radius in CA MTTD requirement is about 10km considering the UE capability and network deployment. Thus, in that case, the relative propagation delay difference among the component carriers to be aggregated doesn’t need to be changed after introducing processing time deduction. However, then the power allocation issue was raised in some contributions [1][2], in 1ms TTI cases, the MTTD between two TAGs is 3.247% of whole subframe, while in 2OS sTTI case the MTTD will be about 23% of whole TTI, which may have larger impact on power allocation between two UL CCs(in different TAGs).

First of all, our viewpoint toward whether or not the MTTD in CA for sTTI shall be shortened is negative, that is, the 32.47us requirement for MTTD in CA shall also be applied for sTTI case. The reason is: if we tend to change the MTTD requirement for sTTI from legacy LTE, it means the usage scenario of sTTI is artificially restricted for the users in the center of the cell. And if the CA deployment is Macro + RRH and UE is close enough to the RRH, it may has high MTTD for pTAG and sTAG, but we have no reason to preclude this case from the sTTI usage scenario. As discussed in above paragraph, RAN1 is still discussing the maximum TA value for sTTI, and the coverage where sTTI can be conducted (it might be a value between 67us and 330us based on RAN1 discussion) is larger than CA coverage. So based on the above analysis, we propose to reuse the legacy LTE CA MTTD requirement for sTTI case.
Proposal 1: reuse the legacy LTE MTTD requirement for sTTI case.

Then, we need to consider how to handle the potential power allocation issue with this 32.47us timing difference in sTTI case. In the legacy CA, since the TTI length is 1ms, and 32.47us is only a small proportion compared with whole subframe, it’s not a big problem for UE to adjust the Tx power by implementation. However, in sTTI as the proportion of timing difference is remarkably increased, it may need some explicit solutions like for Async dual connectivity case. In current TS36.213, for the dual connectivity UL power allocation, there are different conditions to implement different power control modes:

Condition 1:

-
if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode indicates dual connectivity power control mode 1

-
if the maximum uplink timing difference between transmitted signals to different serving cells including serving cells belonging to different CGs is equal to or less than the minimum requirement for maximum transmission timing difference for synchronous dual connectivity defined in [10].

Condition 2:
-
if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter powerControlMode does not indicate dual connectivity power control mode 1

It’s obvious that the power control scheme will differ for different time difference cases, and it makes UE behavior clear for implementation. Or the other option is still leave this power allocation to UE implementation, like the legacy LTE CA case, e.g. UE may mute one of carrier transmission on the overlapped part or UE may scale the TX power between these two CCs. On summary, two options can be observed:
Option1: RAN1 will design new UL power allocation mechanism for CA in sTTI case, e.g. like Async DC.

Option2: It’s up to UE implementation on how to conduct the UL power allocation for CA in sTTI case.

Since power control issue is relevant with RAN1 design and the network performance by using sTTI was also investigated in RAN1, we don’t believe that RAN4 can make decision on how to handle the power allocation issue internally, and therefore we propose to send a LS to RAN1 to confirm which option will be adopted. 

Proposal 2: send LS to RAN1 to confirm the power allocation in CA for sTTI case.

The draft LS [4] may organized as below,

	During the requirement analysis of maximum transmission timing difference in CA for sTTI case, RAN4 identified one potential issue on UL power allocation in CA when sTTI is used, especially using 2OS sTTI. This potential issue is because, in 1ms TTI cases, the MTTD between two TAGs is 3.247% of whole subframe, while in 2OS sTTI case the MTTD will be about 23% of whole TTI, which may have larger impact on power allocation between two UL CCs(in different TAGs). After some internal discussion, RAN4 agreed that the 32.47us MTTD requirement in CA shall be reused for sTTI case, and two options may be considered to handle the CA UL power allocation issue for sTTI,

Option1: RAN1 will design new UL power allocation mechanism for CA in sTTI case, e.g. like Async DC.

Option2: It’s up to UE implementation on how to conduct the UL power allocation for CA in sTTI case.

RAN4 would like to ask RAN1 to check and confirm which option would be more feasible to solve the UL power allocation issue in CA for sTTI.


3. Conclusions

In this contribution we further analyze the maximum transmission timing difference in CA for sTTI, especially on the power allocation part, and we propose to send LS to RAN1 to confirm some possible solutions.
Proposal 1: reuse the legacy LTE MTTD requirement for sTTI case.
Proposal 2: send LS to RAN1 to confirm the power allocation in CA for sTTI case.
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