3GPP TSG-RAN WG4 Meeting #67
R4-132668
Fukuoka, Japan, 20 - 24 May 2013
Agenda item:

4.2.3
Source:
Nokia Siemens Networks, Nokia Corporation
Title:
UL transmission behaviour after measurement gap for TDD
Document for:

Discussion and Decision

1
Introduction
In RAN4 meeting#66 and 66bis there are discussions [1]~[4] on the usability of UL SF occurring immediately after the measurement gap for TDD, when the SF occurring immediately before the measurement gap(MG) is a UL SF. 
Additionally there have been discussions on starting point of measurement gap, especially taking into account the case when the UE is configured for CA.

In this contribution, we discuss these issues and bring our considerations. 
2
Discussion
2.1 UE assumption for the starting point of MG
In current TS 36.331, the UE understating for measurement gap configuration was captured. 

5.5.2.9
Measurement gap configuration

The UE shall:

1>
if measGapConfig is set to setup:
    2>
if a measurement gap configuration is already setup, release the measurement gap configuration;

       2>
setup the measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., each gap starts at an SFN and subframe meeting the following condition:

               SFN mod T = FLOOR(gapOffset/10);

                subframe = gapOffset mod 10;

        with T = MGRP/10 as defined in TS 36.133 [16];

1>
else:

    2>
release the measurement gap configuration;
On BS side, the measurement gap 6ms is regarded as 6 consecutive subframes for both FDD and TDD and without any ambiguous for the starting and ending points, since the BS timing is very stable.

On UE side, it is ambiguous in TDD for the starting and ending points for the measurement gap relevant with this corresponding 6 consecutive subframes, especially when considering the timing advance. The measurement gap is not able to be simply assumed as starting from the first SF of the 6 consecutive subframes. 
Especially for CA, the PCC and SCC could have different timing considering multiple TA, and considering the rel.10 36.133, During the measurement gap, the UE “is not expected to tune its receiver on any of the E-UTRAN serving carrier frequency(ies)”, then UE need to decide a common measurement gap for all its serving cells. And how to select a common starting point needs to consider different cases.
In an example below in figure 1, the UE is better to select t1, that is the latest ending point for SF#(N-1) in any frequency, or the latest starting point for SF#N in any frequency. Otherwise if selecting t2, the earliest starting point of SF#(N+1), the SF#N usability could be a problem.
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Figure 1: UE case 1 for selecting MG starting point
However, in another case in figure 2, the UE is better to select t2, that is the earliest starting point for SF#N in any frequency, or the latest ending point for SF#(N-1) in any frequency. Otherwise, if selecting t1, it will leave smaller space for discussion the usability of the SF immediately after the measurement gap. Or if selecting t3, it is also a problem for usability of the SF before the measurement gap.
[image: image2.png]UE Case 2, offset 2

PCC conf.5
—— _----*

Sceconf.o [N I-_- [z I-*





Figure 2: UE case 2 for selecting MG starting point
Considering problem cases shown above, especially for inter-band CA with different TDD configurations, a clear assumption on starting point of measurement is needed for UE, in order to limit the SF usability discussion only to the SF immediately after measurement gap, and not touch the SF immediately before measurement gap.
It seems no contradiction for assuming measurement gap begin at the latest ending point for SF#(N-1) in any frequency when the measurement gap starts at SF#N. That is also suitable for the Single Carrier cases and both FDD and TDD.
Proposal 1: Assume the measurement gap begin at the latest ending point for SF#(N-1) in any frequency when the measurement gap starts at SF#N.
2.2 Error cases to change the UE behaviour after MG
In current TS36.133 rel8-11 the UL transmission behaviour after measurement gap is defined as below:
In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data
-
the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe.
Specifically the usability of UL SF occurring immediately after the measurement gap for TDD was discussed for the cases when the SF occurring immediately before the measurement gap(MG) is a UL SF. The case only occurs in UL/DL configuration 0/1/6.
In [1][4], an error case was identified that when considering large TA adjustment, the measurement gap may need to be extended to next UL SF after the measurement gap, otherwise “the measurement gap will have to be reduced by, in worst case, about 0.36ms. This is because the UE has to plan for the maximum of the aggregated TA change in either direction 20 ms in advance. This would leave too little radio time for the gap to be useful for cell search and measurements” (as showed in the figure 3, the reducing of measurement gap). 
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Figure 3: Error case for having large TA adjustment

However, it is not clearly explained in [1][4] how the 20ms effect is accumulated, and according to the current 36.133, the UE should apply the TA on SF#N+6, providing receiving the MAC CE on SF#N. In addition, from Figure 3, it could be observed the problem case only occurs when the UE was adjusting its timing at beginning or during the measurement gap, otherwise, the measurement gap should already shift advance partially according to its new UL timing. 

It is not very likely for UE to get 0.36ms accumulated TA command during a short period of 6 SFs before the measurement gap. In this case the maximum TA could be as 3*17us, as 0.05 ms providing 3 DL SFs (considering the configuration 1/2/6) carrying the MAC CEs within the 6SFs before the measurement gap.
In addition, for CA, another considerations is need to be taken into account that the current UE receiving timing window permit the Pcell and Scell timing difference of 31.1us, i.e. 0.031ms, which could also somehow reduce the measurement gap. 
However according to the minimum measurement time analyzed in [2], it seems the measurement gap should still possible to provides margin for the accumulated TA adjustment of 0.05ms and CA timing difference of 0.03ms, for both rel8-10 and rel11 cases.

Proposal 2: Further study whether the margin included in measurement gap could compensate the error cases and the new consideration for CA. 
2.3 Other considerations
In addition, impact on the legacy BS will be also relevant if changing the UE and BS assumption for UE behaviour, e.g. for non-adaptive retransmission or SRS in the UL SF immediately after the measurement gap. 
And in [1] and [4], it was also mentioned the error case due to large TA adjustment could occur very rarely and would only impact 1 UL tx rather infrequent. A UE in such case could simply drop the UL SF immediately after measurement gap, and the BS would also be able to know when such drop may occur. Since the situation is rare and the UE will not always perform such extreme adjustment of TA in each measurement gap, not allowing the usage of one UL SF after each gap does not seem reasonable and will be wasting resource. 
Observation 1: the very rarely occurred error case of large TA adjustment could be handled by UE simply dropping the UL SF after measurement gap in such situations. 

For CA, the current UE behaviour is also need to be adopted to any frequency straightforwardly, from the considerations on aspects of legacy implements and resource utilizations. For example, “the E-UTRAN TDD UE shall not transmit any data if the transmission direction occurring immediately before the measurement gap is downlink on any of the frequencies”.
Proposal 3: Adopt the UL transmission behaviour after measurement gap for TDD specified in rel.8-10 to any frequency straightforwardly in rel.11, with the considerations on legacy implementation and resource usability.
3
Conclusion
We bring analysis on the start point of the measurement gap in UE and also the usability of UL SF occurring immediately after the measurement gap for TDD, when the SF occurring immediately before the measurement gap(MG) is a UL SF. We have the following observation and proposals:
Proposal 1: Assume the measurement gap begin at the latest ending point for SF#(N-1) in any frequency when the measurement gap starts at SF#N.
Proposal 2: Further discuss whether the margin included in measurement gap could compensate the error cases and the new consideration for CA. 
Observation 1: the very rarely occurred error case of large TA adjustment could be handled by UE simply dropping the UL SF after measurement gap in such situations. 

Proposal 3: Adopt the UL transmission behaviour after measurement gap for TDD specified in rel.8-10 to any frequency straightforwardly for rel.11, with the considerations of legacy implementation and resource usability.

Annex

Text proposal provided as below for 36.133[4]:
Beginning of Text Proposal

In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data

-
the E-UTRAN TDD UE shall not transmit any data if the transmission direction in the subframe occurring immediately before the measurement gap is downlink on any of the frequency(ies).

End of Text Proposal
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