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1. Introduction

During RAN2#70, the issues of  reference cell for timing and pathloss estimation were discussed [1][2][3]. 
The following agreement on timing reference is achieved after discussion
“1) Reference for initial RACH timing is Pcell downlink timing  (in accordance with Rel89)

2) Reference for UL Timing adjustment MAC CE is the current UL timing (in accordance with Rel89).”

On the other hand, the pathloss reference was discussed in [3] yet the decision was still pending RAN4 LS reply.
This contribution aims clarifying the expected RAN2 specification changes and additional considerations based on the discussion status so far.

2. pathloss reference
In RAN4#55, RAN4 addressed pathloss measurement related questions in [5]. From RAN4’s conclusion, it is required to use SIB2 linked DL CC for pathloss estimation and it is desirable (not mandatory) to use activated P/Scell for this purpose due to possible extra battery power consumption if deactivated Scell is used.

· We think extra battery consumption is a major concern. We prefer to only use activated cells for pathloss reference purpose. Note that based on this assumption, the implication is for a UL CC, when all SIB2 linked DL CCs are deactivated, the UL CC should be deactivated as well, for which the detailed method (explicit, implicit) is pending discussion.

· Since SIB2 linkage may define more than one DL CCs linked with one UL CC, some additional clarification is needed on choosing the pathloss reference cell. We prefer to have UE to make the selection autonomously, so that there is no additional configuration needed for this (as in Rel-8/9). And Pcell should always be used first if applicable since it is never deactivated and usually reasonably reliable.
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Figure-1 SIB2 linkage based pathloss reference
Proposal 1: Pathloss reference is based on SIB2 linkage and must be either Pcell (always activated) or an activated Scell.

Proposal 2: In case more than one DL CCs is linked to one UL CC, UE autonomously choose one of the activated cells (P/Scell) and Pcell is always used first if applicable.

If Proposal 2 is accepted, i.e., no configuration for pathloss reference, some limitation should be considered on SIB2 linkage. Consider the example in Figure-2, where both DL CC#1 and DL CC#2 are linked with UL CC#1. Among all CA deployment scenarios, scenarios 3, 4 and 5 for the intra-band CA should be considered for Rel-10. For these cases, if CC#2 is used for pathloss reference to calculate PL, it may cause performance issues. This can be avoided via constraints on eNB SIB2 so that DL CC#1 and DL CC#2 are NOT linked together to one UL CC. (Of course instead, one can allow such linkage in SIB2, but configure only using DL CC#1 as pathloss reference for UL CC#1, which seems to require extra complexity and spec change.) Therefore we prefer to have such constraint on eNB SIB2 linkage so that no additional RRC configuration is needed to avoid potential issues caused by scenario 3, 4, and 5.
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CA scenarios 3 4 and 5
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Figure-2 SIB2 linkage constraints to ensure proper pathloss reference
Proposal 3: SIB2 DL/UL CC linkage should ensure valid pathloss reference between any linked DL/UL CC. 

3. CA timing reference
Although the final decision on timing reference is still pending verification with RAN1 and RAN4, there is a clear preference from RAN2 to use Pcell as the timing reference. Therefore, without repeating all the reasons, we would like to confirm our support of ONLY using Pcell as timing reference for Rel-10 CA. 
Proposal 4: Rel-10 UE always uses Pcell as its timing reference, which requires no new specification.
Given this likely agreement in RAN2, we believe it is simple and natural to require all cells from the same eNB are aligned in frame/SFN timing. This simplifies the RAN2 considerations on all related MAC operations. In [4] some possibility of not having such alignment is explored, which provides some interesting optimization possibilities. We see the pros and cons as follows
· This provides a degree of freedom for interference mitigation on the control channel. However we can consider having different timing between different eNBs, i.e., neighbour eNBs have a staggered timing. There is no strong need to ask for different timing for cells belonging to the same eNB.
· It may help with reducing gap of certain inter-freq measurement but saving seems marginal.
· More considerations are needed for TDD system if RAN2 is to allow such mis-alignment, and we may end up with some spec only apply to FDD system, which is not desirable.
· It would require different DRX timing on different CCs, which is a huge drawback. The complexity will be on both eNB and UE sides.

We prefer to keep it simple and assume Frame and SFN timing alignment.
Proposal 5: Frame timing and SFN timing for all cells on an eNB should be aligned.

4. Conclusion
Proposal 1: Pathloss reference is based on SIB2 linkage and must be either Pcell (always activated) or an activated Scell.

Proposal 2: In case more than one DL CCs is linked to one UL CC, UE autonomously choose one of the activated cells (P/Scell) and Pcell is always used first if applicable.

Proposal 3: SIB2 DL/UL CC linkage should ensure valid pathloss reference between any linked DL/UL CC. 

Proposal 4: Rel-10 UE always uses Pcell as its timing reference, which requires no new specification.

Proposal 5: Frame timing and SFN timing for all cells on an eNB should be aligned.
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