Page 1



3GPP TSG-RAN WG4 Meeting #73
R4-146893
San Francisco, USA, 17 - 21 Nov 2014
Source: 
CATT
Title: 
Discussion on Rel-12 UE behaviour on measurement GAP
Agenda item:
7.13.3.1
Document for:
Discussion
1. Introduction
Some documents discussed the UE behaviour on measurement gap in TDD-FDD CA scenarios [1]~[4], and in dual connectivity [5]~[11], but the description for agreed UE behaviour has not yet achieved. In the cut-off time of Rel-12, we should agree a common description for UE behaviour on measurement GAP applied for these features. The document discusses this issue and gives our proposal.
2. Discussion
For scenarios of TDD-FDD CA and different UL/DL configuration TDD CA, we think the proposal of [4] is simple and integrity, i.e.:
During the measurement gaps the UE:

-
shall not transmit any data

-
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and SCell.
In the uplink subframe occurring immediately after the measurement gap, the UE shall not transmit any data, except that when 

-
all the serving cells belong to E-UTRA TDD, and

-
the subframe occurring immediately before the measurement gap is an uplink subframe on all the serving cells,

the UE can transmit data or not is up to the UE implementation.
For dual connectivity, we had a lot of discussion in last meeting, and agree that current UE behaviour on measurement GAP defined on SCell can apply on pSCell for synchronized dual connectivity.

For unsynchronized dual connectivity, RAN4 have received a LS [12] and sent out a LS [13] for issues including measurement GAP. Based on these decisions we can seen that the above UE behaviour on measurement GAP can also apply for UE on the carriers of PCell (or MCG) in unsynchronized dual connectivity. 
The UE behaviours on the pSCell in scenario of unsynchronized connectivity are complex. We have discussed this scenario in [11], and extracted in following:

when the signal of pSCell lags than signal of PCell.

•
UE should not expected to tune its receiver on subframe 0 ~ 6 of pSCell. 

•
UE can’t transmit data, 

-

 in subframe 0 ~ 6 of pSCell if TA is less than lag time,

-

otherwise, in subframe 1 ~ 7 of pSCell.

when the signal of pSCell leads than signal of PCell.

•
UE should not expected to tune its receiver and will not transmit data on subframe 1 ~ 7 of pSCell generally.

•
If the lead time of pSCell plus timing advance of pSCell transmission are large than 1ms, then UE cann’t transmit date on subframe 2 ~ 8 of pSCell.

i.e. what subframes on pSCell interrupted are based on timing difference between pSCell and PCell from UE side and UE’s TA on pSCell. The above definition is too complex, and no benefit for UE and network were found:

· For UE side, UE is clear what subframes will be interrupted for inter-frequency measurement due to its awareness of timing difference between pSCell and PCell, TA and measurement GAP. It is not necessary to define such details.

· For network side, how to exchange these timing information between MeNB and SeNB is not specified and up to network implementation. The above behaviours may not be the best choice or even unimplementable. . 
Current agreement is that the interrupted subframes on pSCell are up to 7 subframes [13]. So it is proposed the UE behaviour on pSCell on measurement GAP is specified as: 
For unsynchronized DC, UE shall not transmit data and is not expected to tune its receiver on up to 7 subframes on pSCell overlapped with measurement gap configured by PCell.

In Summary, the Rel-12 UE behaviour on measurement GAP is proposed as:
During the measurement gaps the UE:

· shall not transmit any data

· is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and SCell, or PCell and PSCell of synchronized dual connectivity.
In the uplink subframe occurring immediately after the measurement gap on cells of MCG or PSCell of synchronized dual connectivity, the UE shall not transmit any data, except that when 

· all the serving cells belong to E-UTRA TDD, and

· the subframe occurring immediately before the measurement gap is an uplink subframe on all the serving cells,

the UE can transmit data or not is up to the UE implementation.
For unsynchronized dual connectivity, UE shall not transmit data and is not expected to tune its receiver on up to 7 subframes on PSCell overlapped with measurement gap configured by PCell.
3. Conclusion
This document discussed Rel-12 UE behaviour on measurement GAP, and proposed that is specified as following:
During the measurement gaps the UE:

· shall not transmit any data

· is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and SCell, or PCell and PSCell of synchronized dual connectivity.
In the uplink subframe occurring immediately after the measurement gap on cells of MCG or PSCell of synchronized dual connectivity, the UE shall not transmit any data, except that when 

· all the serving cells belong to E-UTRA TDD, and

· the subframe occurring immediately before the measurement gap is an uplink subframe on all the serving cells,

the UE can transmit data or not is up to the UE implementation.
For unsynchronized dual connectivity, UE shall not transmit data and is not expected to tune its receiver on up to 7 subframes on PSCell overlapped with measurement gap configured by PCell.
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