3GPP TSG-RAN WG2 meeting #88 




 
         R2-145082
San Francisco, CA, 17 Nov – 21 Nov 2014
Agenda item:
7.1.3.2
Source: 
Blackberry UK Limited 
Title: 
Remaining MAC Issues on SCG Measurement Gap Handling 
Document for:

Discussion and decision
1. Introduction

Common measurement gap between MCG and SCG was agreed in previous RAN2 meetings. However, there are still some remaining MAC issues for the unsynchronized case. In RAN4 #72, it was agreed in R4-145379:

· Measurement Gap for synchronized DC 
· Existing measurement Gap configuration can be reused, i.e. common measurement gap and 6 ms MGL on both MCG and SCG      
· Measurement Gap for unsynchronized DC
· For MCG: To reuse the legacy Measurement GAP configuration.
· For SCG: Measurement gap length on SCG is [7]ms. Time from starting tuning to end of retuning is up to 6ms for measurement gap, which is aligned between MCG and SCG
Further, in R4-146811, 

Question 3: What is the exact value on the extension of the measurement gap?
[Answer]: 

· Measurement Gap for synchronized case
· A Measurement GAP length, which is the time from starting tuning to end of retuning, is 6ms for SCG. No extension is needed for SCG.

· Measurement Gap for unsynchronized case
· The Measurement GAP length is 6 ms but a total interruption time on SCG is [7] subframe.
We will discuss some potential issues below related with unsynchronized case. 
2. Discussion
For unsynchronized DC, some SCG measurement gap examples are shown below:
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Figure 1. SCG measurement gap examples.
 It can be seen that subframe 1 and subframe 7 of SCG are always partly overlapped with the 7 subframes that constitute the measurement gap in unsynchronized scenario. 
Currently in MAC specification on handling of measurement gaps, it is clearly indicated that 

In a subframe that is part of a measurement gap, the UE shall not perform the transmission of HARQ feedback and CQI/PMI/RI/PTI, and SRS shall not be reported.

On the other hand, in Fig 1, in subframe 1, the UE can technically receive the PHICH and the PDCCH if the overlapping part does not impact the PDCCH region. Similarly, in subframe 7, the UE can technically transmit SRS if the last OFDM symbol is not overlapped. So in certain scenarios (dependent on the overlapping region), some optimizations on DL/UL control signal reception/transmission may be possible. However, PHICH/PDCCH reception in subframe 1 does not bring any actual gain considering the immediately following measurement gap which is 6ms long, and would complicate the UE implementation. Therefore, PHICH/PDCCH reception shall not be allowed in subframe 1. Further, for the SRS transmission, we also feel the potential gain is not significant but the complexity is obvious. For example, the UE needs to determine whether the last OFDM symbol is partly overlapped. Considering the measurement gaps may not be so frequent and the low possibility that SRS transmitting subframes overlapped with the subframe #7, also considering the simplicity, we prefer that SRS shall not be transmitted in the subframe 7. This is in line with the existing MAC specification and therefore, no changes to MAC specification are needed.  

Proposal: For SCG measurement gap in unsynchronized case, no further optimizations are needed, i.e., SRS shall not be transmitted in the last subframe and the PDCCH/PHICH shall not be received in the first subframe as per the current MAC specification.   
3. Conclusion 
Based on the above discussions, we propose 
Proposal: For SCG measurement gap in unsynchronized case, no further optimizations are needed, i.e., SRS shall not be transmitted in the last subframe and the PDCCH/PHICH shall not be received in the first subframe as per the current MAC specification.   
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