TSG-RAN Working Group 4 Meeting #64                               R4-125543
Santa Rosa, US, 8th – 12th October, 2012
Agenda item:
6.8.4
Source: 
NTT DOCOMO
Title: 
Discussion for Multiple TA groups
Document for:
Discussion
1
Introduction
In RAN2 discussion, the number of Multiple-TAGs was agreed as 4 TAGs, and sent the LS to RAN4 as follow [1]:

· The UE may use any activated SCell from the same sTAG as timing reference (UE is assumed to change only when it has to). Note that there is only one timing reference per sTAG. 

· This agreement is under the assumption that it does not cause any problems with respect to RAN4 testability

· For an SCell in an sTAG, the pathloss reference is the SIB2-linked DL carrier always (i.e. not configurable)

· We will not introduce RLM on SCells
· We will design the signalling for supporting 4 TAGs (pTAG + max 3 sTAGs)

· We assume that RAN4 will decide per band combinations how many TAGs are required to be supported by the UE.

· Like in Rel-10, when transmitting PRACH on a cell, the PHR indicates the virtual PH for that cell.

For the above topic, the interested company proposed that no separated TAGs on intra-band carrier aggregation should be assumed since there would be impact to introduce intra-band CA for the UE supporting by 1 FFT per band [2]. However, it would be related to the deployment scenario for intra-band CA. This contribution provides the deployment scenario for CA and how many TAGs would be required to introduce UL CA feature.
2
Discussion
The reasons why multiple TA feature would be necessary for CA are that (1) frequency band between CCs are different (CA Scenario #2, inter-band CA) and (2) eNB may deploy at different location between CCs (CA Scenario #4, inter-band/ intra-band CA). Especially for the reason (2), we can see the following performance effective.
· Mobility performance

· While mobility is performed based on macro cell coverage as PCell, RRH are used to improve throughput at hot spot (high traffic area) as SCell. (CA Scenario#4 concept)
· CCs for RRH are different from that of macro cell in order to avoid the interference from macro cell.
· Cost effective

· RRH cost/ size could be reduced by the limit of the bandwidth (support only 1CC) and the maximum transmission power.
· For intra-band non-contiguous CA, different CC may be served by different RRH especially when frequency separation between CCs is large.
From the above, the RRH may be allocated to different location and serve a different CC. The eNB receiver performance may suffer from the received timing difference between UEs (Received timing window process), and it seems that separated TAGs (multiple TA feature) would be useful even if intra-band CA. 
Observation 1)  Multiple TA feature would be useful even if intra-band CA.

 Some UE/ chip vendors, however, provided the analysis on multiple TA implementation impact [2]. So the capability signalling for multiple TA groups should be defined to tell the supporting configuration for CA
Proposal 1)  The capability signalling for multiple TA groups should be defined to tell the supporting configuration for CA.
To discuss the multiple TA groups/ capability signalling, future frequency allocation and CA band combination scenarios should be considered, especially more than 3CCs CA combinations as shown in figure 1.
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Figure 1   Example of CA band combination for MTA

For UE supporting the multiple TA feature for the above case, we propose to design the capability signalling for multiple-TA as follows:
Proposal 2) The capability signalling of multiple-TA should be designed as follows:
For each CA band combination:

· Define a capability bit indicating support of multiple-TA between CA operating bands.
· For each CA operating band included in the CA band combination:

· Define a capability bit indicating support of multiple-TA between CCs within the CA operating band.
And examples of our proposal are shown in follow:

· For CA_XA_YC (Inter-band CA including intra-band contiguous CA)
· Bit A = Capability of multiple TAG for CA_XA_YC

· When capability is enable, multiple TA on between band X and Y (Inter-band CA) can be configured

· Bit 1 = Capability of multiple TAGs within a band for Band X on CA_XA_YC

· This capability bit would be set to enable since Band X has only 1CC

· Bit 2 = Capability of multiple TAGs within a band for Band Y on CA_XA_YC

· When capability is enable, multiple TA on Band Y (Intra-band contiguous CA) can be configured

· For CA_YC_ZA_ZA (Inter-band CA including intra-band non-contiguous CA)
· Bit B = Capability of multiple TAG for CA_YC_ZA_ZA

· When capability is enable, multiple TA on between band Z and W (Inter-band CA) can be configured

· Bit 3 = Capability of multiple TAGs within a band for Band Y on CA_YC_ZA_ZA

· When capability is enable, multiple TA on band Y (Intra-band contiguous CA) can be configured

· Bit 4 = Capability of multiple TAGs within a band for Band Z on CA_YC_ZA_ZA

· When capability is enable, multiple TA on band Z (Intra-band non-contiguous CA) can be configured
Note that the capability bits A/B can be removed when RAN2 has concluded that Multiple TA is mandatory for inter-band CA.
3
Conclusions
This contribution presented how to specify the multiple TA issues and proposed the additional signalling. And our proposal capability signalling is shown in below:
Proposal 1)  The capability signalling for multiple TA groups should be defined to tell the supporting configuration for CA.
Proposal 2) The capability signalling of multiple-TA should be designed as follows:

For each CA band combination:

· Define a capability bit indicating support of multiple-TA between CA operating bands.

· For each CA operating band included in the CA band combination:

· Define a capability bit indicating support of multiple-TA between CCs within the CA operating band.
And examples of our proposal are shown in follow:

· For CA_XA_YC (Inter-band CA including intra-band contiguous CA)

· Bit A = Capability of multiple TAG for CA_XA_YC

· When capability is enable, multiple TA on between band X and Y (Inter-band CA) can be configured

· Bit 1 = Capability of multiple TAGs within a band for Band X on CA_XA_YC

· This capability bit would be set to enable since Band X has only 1CC

· Bit 2 = Capability of multiple TAGs within a band for Band Y on CA_XA_YC

· When capability is enable, multiple TA on Band Y (Intra-band contiguous CA) can be configured

· For CA_YC_ZA_ZA (Inter-band CA including intra-band non-contiguous CA)
· Bit B = Capability of multiple TAG for CA_YC_ZA_ZA

· When capability is enable, multiple TA on between band Z and W (Inter-band CA) can be configured

· Bit 3 = Capability of multiple TAGs within a band for Band Y on CA_YC_ZA_ZA

· When capability is enable, multiple TA on band Y (Intra-band contiguous CA) can be configured

· Bit 4 = Capability of multiple TAGs within a band for Band Z on CA_YC_ZA_ZA

· When capability is enable, multiple TA on band Z (Intra-band non-contiguous CA) can be configured
Note that the capability bits A/B could be removed when RAN2 has concluded that Multiple TA is mandatory for inter-band CA.
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