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1 Introduction

In RAN2#73bis meeting, agreements have been reached that RAN2 will work on RACH on SCell based solution to support multiple timing advance in Rel-11. In this contribution, we discuss the further details related to Random Access on SCell, including the form and trigger time of the RA procedure.

2 Discussion
2.1 Background
In the last meeting, the concept of “TA Group” was widely discussed and the majority supported to introduce that. If TA Group is introduced, the cells can be divided into several groups and all the cells in one TA group share the same TA value. In Rel-10, only one single TA is supported and all the SCells use the same TA value as the PCell, which actually is also a kind of TA grouping. 

In order to obtain the initial TA value, Random Access procedure is needed. In Rel-10, RA is available only on the PCell and all the SCells can directly use the same TA without RA. Similarly, there seems no need to support multiple RAs in one TA Group in Rel-11, which is more complicated and may lead to more contention. Only one RA is sufficient for one TA Group since the same TA value is shared.

Our discussion is based on TA Grouping and the baseline is that one single Random Access is sufficient in one TA Group whenever the initial TA value is needed. And in another paper [1], we discuss TA Group in more details.
2.2 The Form of RA Procedure on SCell

In the TS 36.300[2], two distinct forms of Random Access procedure are specified, including contention based and non-contention based. When discussing the RA procedure on SCell for support multiple TA, we shall first analyze contention based or non-contention based form with different application cases.

RA procedure on SCell may be expected in the following cases so as to maintain the uplink time alignment:

· Case 1: Addition or Activation of an SCell;

· Case 2: UL non-synchronised;

2.2.1 Case1: Addition or Activation of an SCell
In CA, the eNB can configure one or more SCells for the UE, which may have different TA values. Upon the addition or activation of an SCell (including after the handover), RA procedure may be needed in order to get the initial TA value. The trigger time of the RA procedure on SCell, before or after the activation, is discussed in subclause 2.3 of this paper. We analyze this issue in the following sub-cases, respectively.

Case 1a: the newly added or activated SCell belongs to an existing TA Group.
In this case, the newly added or activated SCell shares the same TA value with other serving cell(s), so the initial TA value can be obtained without RA procedure on this SCell. 
Case 1b: the newly added or activated SCell does not belong to any of the existing TA Groups.
In this case, the initial TA value of the newly added or activated is different from any of the other serving cell(s), so RA procedure on SCell is required. 

Then should the contention based or non-contention based RA be used in this case? SCells can be treated as a kind of radio resource and is usually configured when really needed. Without the essential TA value, the SCell cannot be normally used. So it is better to get the initial TA value in shorter time. However, the contention based RA procedure uses longer time than non-contention based RA and suffers from more contention and less success. Therefore, the non-contention based form seems more suitable in this case if the eNB has enough preamble resources, otherwise the contention based form can be used.
As analyzed above, we propose that

Proposal 1: The non-contention based Random Access procedure on SCell is preferred when the newly added or activated SCell does not belong to any of the existing TA Groups.
Furthermore, if more than one SCells are added or activated at the same time and they are of the same TA Group different from any of the existing TA Groups, then only RA on one of these SCells is enough as the baseline specified before. The “RA SCell” may either be configured by the eNB or chosen by the UE, which depends and may need further study.
2.2.2 Case2: UL Non-synchronised
Random Access procedure is performed for a few events as specified in TS 36.300, including the “DL data arrival” and “UL data arrival” cases when UL synchronisation status is “non-synchronised”. In both cases, the UE fails to maintain the UL TA, so the new initial TA value is expected which requires the RA procedure. 
The above two “UL non-synchronised” caused RA procedure may also extend to SCell due to the supporting of multiple TA in Rel-11. Then we discuss the detail of RA procedure on SCell in these two cases if it is required for multi-TA.
Case 2a: DL data arrival when UL non-synchronised

In Rel8/9/10, the RA procedure for this case is initiated by a PDCCH order and usually is non-contention based. The contention based RA can also be used in special cases. For the sake of reducing the modification of the current specification and simplifying the multiple TA mechanism, we suggest that the RA procedure on SCell conform to Rel-8/9/10, i.e. it is also initiated by a PDCCH order and mainly non-contention based.
Case 2b: UL data arrival when UL non-synchronised

The RA procedure for this case is initiated by the MAC sublayer itself and is always contention based in Rel-8/9/10. For the same purpose, we still suggest remaining the RA procedure on SCell in this cases the same as Rel-8/9/10, i.e. it is also initiated by the MAC sublayer itself and is always contention based.
Therefore, we propose that
Proposal 2: The same trigger type and form of Random Access procedure as Rel-8/9/10 is proposed to use on SCell in the UL non-synchronised cases if RA on SCell is required.
2.3 RA on Activated or Deactivated SCell?
In Rel-10, Activation/Deactivation of SCells is introduced for the purpose of battery preservation and better managing the SCells. The configured SCells are initially deactivated upon addition and after a handover. When an SCell is deactivated, it is a kind of “sleeping” resource and can be awakened into activated by the eNB. Only after the activation, the normal SCell operation is permitted. Because of the totally different characters of the activated and deactivated SCells, the two status of SCell should be involved when discussing RA on SCell.
2.3.1 RA on Activated SCell
The RA procedure on the activated SCell is comparatively easy to achieve, which has little difference from the RA procedure on the PCell. However, normal UL or DL transmission of the activated SCell is not available until the RA procedure is successfully completed, which is the main defect.
In Rel-10, the SCells can use the same TA value as the PCell without extra RA procedure, so the activated SCell can start normal operation immediately form the n+8 subframe, such as SRS transmissions and CQI/PMI/RI reporting. If RA procedure is performed after the activation, then SRS transmissions and CQI/PMI/RI reporting has to be delayed at least until it is successfully completed. Actually, this kind of UL transmissions may not be required by the eNB without the UL synchronization. So it is quite possible that the delay caused by RA procedure does not really matter. Moreover, RA on activated SCell makes few changes to the current specification and keeps backward compatible.
2.3.2 RA on Deactivated SCell
If the RA procedure is performed on the deactivated SCell, the UL TA can be obtained before the activation. The activated SCell can apply the normal SCell operation at once as Rel-10. However, this alternative needs too many other changes to Rel-10 while the gain is not so obvious.
First of all, this alternative changes the deactivated SCell’s behavior specified in Rel-10. In Rel-10, the UE shall not monitor the PDCCH on/for a deactivated SCell. However, monitoring the PDCCH is indispensable for the RA procedure. So if RA on Deactivated SCell is allowed, the deactivated SCell can monitor the PDCCH, which is not backward compatible. Besides that, this alternative increases the time to maintain the UL TA of the deactivated SCell and so expends more battery resource.
Comparing the above two alternatives, we suggest that 

Proposal 3: If RA on SCell is required, the RA procedure is better to be performed always on the activated one for the sake of the backward compatibility.
3 Conclusion

In this contribution, we discussed Random Access on SCell for supporting multiple TA. We kindly ask RAN2 to consider the above problems and the corresponding proposals listed below.
Proposal 1: The non-contention based Random Access procedure on SCell is preferred when the newly added or activated SCell does not belong to any of the existing TA Groups. 
Proposal 2: The same trigger type and form of Random Access procedure as Rel-8/9/10 is proposed to use on SCell in the UL non-synchronised cases if RA on SCell is required.
Proposal 3: If RA on SCell is required, the RA procedure is better to be performed always on the activated one for the sake of the backward compatibility.
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