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1. Introduction

In RAN2#76, it was agreed that the timing reference is the SIB 2 linked DL of a SCell within a sTAG where the preamble is sent in the latest RA procedure. Email discussion [1] was initiated to discuss the possible solutions when the timing reference is deactivated and also discussed when the timing reference is changed during the RACH procedure and what happens to the other activated SCell with UL transmissions.
In this contribution, we further explained our position in the email discussion.
2. Discussion
In the email discussion, the following solutions have been listed for what the UE behaviour is when the timing reference of an sTAG is deactivated:

Alternative 1 a. The UE should continue using the deactivated DL SCell as timing reference.

Alternative 1 b. The UE uses the activated SCell with smallest cell index in the same TAG as timing reference.

Alternative 1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.
Alternative 1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

Alternative 1 e. The UE uses the SCell where the latest (previous) RA procedure was performed.

Alternative 1 f. Do not allow to deactivation of the timing reference.

Alternative 1 g. Do not allow deactivation of the timing reference if there is other cell within the sTAG still activated.
Alternative 1 h. Always use the PCell as timing reference
Alternative 1 i. Do not allow implicit deactivation of timing reference cell by deactivation timer.
We think that 1a, 1e, 1f, 1g and 1i are not complete solution as they do not deal with the cases where the timing reference needs to be de-configured or has poor RF condition and the timing reference needs to change. It is unclear to us what will be the UE behaviour when a SCell is being deconfigured or the UE can’t detect the timing reference. The only complete solutions are 1b, 1c, 1d and 1h. 1b is basically a subset solution of 1c while 1h has been discussed before that the timing reference of a sTAG has to be an SCell within the sTAG. 

Between 1c and 1d, we have to first understand the requirements:

Requirement#1: There can be more than 1 SCell within a sTAG

It is quite possible that a sTAG contains more than just 1 SCell. For example, for deployment scenario 2, there are 3 cells (1 inter-band cell which is the PCell and 2 intra-band cells which are the SCells) and the PCell is in pTAG while the SCells are in sTAG. 

Requirement#2: SCell within the sTAG can be deactivated or de-configured regardless of whether they are timing reference for the sTAG and independently regardless of whether other SCells within the sTAG is activated.
Like in Rel-10, SCell can be deactivated or de-configured because of power saving, load balancing, poor RF condition and should be able to do it independently regardless of whether some SCells are still activated. We do not think that this should change just because the SCell is a timing reference of a sTAG.
Based on the above requirements, we prefer 1c. Furthermore, we do not think that there would be timing jump if the SCells are placed within the same TAG. Moreover the UE should be able to handle the UL timing jump as TAC allows up to 63 TA steps (each 0.52us).

Hence it is proposed:
Proposal#1: Timing reference should not be linked with RACH (i.e. revert the previous agreement)

Proposal#2: Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.
However, if Proposal#1 is not agreed and timing reference of a sTAG is still linked with RACH. 1d is the only complete alternative on the table. However, we think that 1d is making a big assumption that a sTAG most likely contained only 1 SCell and it is rare that there are more than 1 SCell within a sTAG and the other SCells in the sTAG is active while the timing reference is deactivated is even rarer. It may be true at the moment but we are concerned whether this is future proof.
Our understanding is that the timing reference is needed basically for the autonomous UL timing adjustment defined by RAN 1 and 4. So if this is true, then the only thing to do is to stop this autonomous UL timing adjustment when timing reference is lost and relied on the explicit TAC command from the network. Hence we propose:

Proposal#3: Alternative 1j The UE stops autonomous UL timing adjustment and relied on the explicit TAC command from the network when the timing reference is deactivated, de-configured or cannot be detected
The UE will then need to have to wait for the RACH from the network to change the timing reference. As on this, there are 3 solutions proposed:

Alternative 2 a. Suspend all UL transmission in this TA group until MSG2 has been received and TA applied.

Alternative 2 b. Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
Alternative 2 c. Allocate different TAG to the SCell before initiating RA procedure on the SCell.
2c is using the TAG change procedure to achieve the timing reference change. This is assuming that the timing reference change is rare and thus the amount of overheads (i.e. RRC signalling to change TAG) is acceptable. Between 2a and 2b, we prefer 2b as it is less disruptive for the eNB perspective.
Proposal 4: Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
2.2. RACH configuration

In Rel-10, RACH can only be performed on PCell in the PCell group (as per Rel-10 decision) and this is reflected in the ASN.1 where RACH can only be configured in the PCell for the FDD case. On the other hand, for the SCell TA group, RACH can potentially be performed on any SCell in the SCell TA group. For the network initiated RACH the selection scheme, the choice of Scell to perform RACH should be left to eNB implementation based on for example, the RRM/radio quality of each SCell. There is no need to fix a specific SCell in a SCell group for RACH. The RRM measurements are performed on both activated and deactivated SCells (with the RRM measurement deactivated SCells being less accurate due to less frequent measurement). It can be left to the eNB to decide which SCells to pick for RACH. 

Proposal#5: There is no need to fix a specific SCell in a SCell group for RACH. eNB should be able to select the SCell for RACH.

3. Conclusion

It is requested that RAN2 discusses the following proposals:
Proposal#1: Timing reference should not be linked with RACH (i.e. revert the previous agreement)

Proposal#2: Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.
If Proposal#1 and #2 are not acceptable:

Proposal#3: Alternative 1j The UE stops autonomous UL timing adjustment and relied on the explicit TAC command from the network.
Proposal 4: Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.
Proposal#5: There is no need to fix a specific SCell in a SCell group for RACH. eNB should be able to select the SCell for RACH.
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