3GPP TSG-RAN WG4 Meeting #64













           R4-124513
Qingdao, P.R. China, 13-17 August, 2012

Source: Ericsson, ST-Ericsson


Title: Random Access requirements for SCell
Agenda Item: 6.15.4
Document for: Discussion
1 Introduction

The LS in [1] presents RAN2 decisions with regards to RACH access on an SCell in an sTAG. This LS is, in turn, a summary and a subset of a more general CR which captures RAN2 agreements of CA enhancement WI [2].
This document analyses the RAN4 impact of [2].

2 Discussion
The changes with respect to timing advance maintenance in [2] and the impact on 36.133 in RAN4 was agreed in a CR in the Prague meeting [3].
Both [4] and [5] discuss how to deal with the rest of the changes in [2] and identifies the following as agreements in RAN2 with need to be captured in 36.133:
With respect to the RA procedure on SCell(s):

· The eNB initiates a non-contention based random access procedure only via a PDCCH order for an activated SCell. This PDCCH order is sent on the scheduling cell of this SCell]. Random Access resources can be configured for each SCell in sTAG.;

· Upon new UL data arrival the UE shall not trigger an random access procedure on an SCell;

· Upon reaching the maximum number of transmitted preambles:

-
MAC does not indicate it to RRC i.e. RLF is not triggered;

-
UE will not report this condition to eNB;

In [5] it is stated that the first two parts, Scell only support non-contention based random access procedure and new UL data arrival the UE shall not trigger a random access procedure on an SCell, does not need update since this shall be captured in the TS 36.321 MAC specification and that we should avoid duplication. 
   However the MAC specification is not yet updated ([2] is a CR to TS 36.300 the stage 2 overall description specification) so we can not rely on this and some duplication is acceptable for readability and ease of understanding the specification. Therefore this should update TS 36.133 as proposed in [4].
6.2.1
Introduction

The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN. The random access is specified in section 6 of TS 36.213[3] and the control of the RACH transmission is specified in section 5.1 of TS 36.321[17]. Contention based random access procedures can only be carried out on PCell, while non-contention based random access procedures can be carried out on both PCell and SCell. The requirements of random access procedures defined in this section are applicable on both PCell and SCell unless specified otherwise.
In [4] the second statement, upon new UL data arrival the UE shall not trigger an random access procedure on an SCell is a negated statement, i.e. what is not allowed to do is stated. It is not needed to do this, in this case.
When it comes to the third statement, upon reaching the maximum number of transmitted preambles etc, we agree with the change proposed in both [4] and [5], to make explicit, the fact, that only the PCell shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached. 
An updated TS 36.133 section would look like below:

6.2.2
Requirements

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in table 6.3.5.1.1-1 of TS 36.101[5]. The relative power applied to additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of 36.101[5]. 

The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached only in Pcell.

The following need to be addressed in 36.101 with regard to PRACH transmission on Scell. The existing relative power accuracy requirements for PRACH with CA configuration are only applicable for the Pcell:

6.3.5A.2
Relative power tolerance

6.3.5A.2.1
Minimum requirements 

The requirements apply when the power of the target and reference sub-frames on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total power is limited by PUMAX as defined in subclause 6.2.5A.

For intra-band contiguous carrier aggregation bandwidth class C, the UE transmitter shall have the capability of changing the output power in both assigned component carrier in the uplink with a step size of P between subframes on the two respective component carrier as follows

a)
the requirements for all combinations of PUSCH and PUCCH transitions per component carrier is given in Table 6.3.5.2.1-1, when the average transmit power per PRB for the transmissions on the assigned carriers are aligned to within ±[2] dB in the reference sub-frame and the target subframe after the transition.

b)
for SRS the requirements for combinations of PUSCH/PUCCH and SRS transitions between sub-frames given in Table 6.3.5.2.1-1 apply per component carrier when the target and reference subframes are configured for either simultaneous SRS or simultaneous PUSCH, and with the average transmit power per PRB for the transmission on the assigned carriers aligned to within±[2] in the reference sub-frame and target subframe after the transition.
c)
for RACH the requirements apply for the primary cell and are given in Table 6.3.5.2.1-1.
These requirements may have to be modified to cover PRACH transmission on the Scell with simultaneous PUSCH/PUCCH transmission on Pcell. 

The PRACH ON/OFF mask should apply for both Pcell and Scell transmission (Clause 6.3.4A). 

No changes to TS 36.101 will be presented in this meeting. Any changes to TS 36.101 will come later after further analysis and this may affect TS 36.133 sub clause 6.2.2. However, the above change to TS 36.133 can be implemented independently. 
3 Conclusion
A CR summarizing the proposed changes to TS 36.133 can be found in [6].
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J.X
Multiple Timing Advances

This subclause reflects the agreements reached on carrier aggregation enhancements for Rel-11 that may not necessarily fit in the core of the specification but which needs to be captured in the absence of corresponding details in Stage 3 specifications.

Serving cells having UL to which the same timing advance applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference cell are grouped in a timing advance group (TAG). Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by the serving eNB with RRC signalling. The mapping between a SCell and a TAG cannot be reconfigured with RRC while the SCell is configured. A UE supporting multiple timing advances is required to support at least 2 TAGs; i.e. one TAG containing the PCell (pTAG) , whose identity will be 0, and one or more TAGs not containing the PCell (sTAG). It will be possible to configure up to 4 TAGs.

With respect to timing advance maintenance:

-
Timing advance maintenance and the timing reference cell for pTAG follow Rel-10 principles;

-
To obtain initial UL time alignment for a sTAG, eNB initiated random access procedure should be used;

-
There is one timing reference cell and one time alignment timer (TAT) per TAG and each TAT may be configured with a different value;

-
In an sTAG UE may use one of any activated SCells from this sTAG as a timing reference cell, but UE is not supposed to change it unless necessary;

-
When the pTAG TAT is not running, the sTAG TAT should not be running;

· Upon deactivation of the last SCell in a sTAG, UE does not stop TAT of the TAG;

· Upon removal of the last SCell in a sTAG, TAT of the timing advancegroup should not be running. It is FFS whether this will be achieved by deconfiguring the TAT or by explicitly stopping the TAT when the SCell is removed from the timing advance group;

NOTE:
Random access based solution is sufficient for supporting multiple timing advance i.e. TDOA based solutions will not be considered for timing advance maintenance.

With respect to the random access procedure:

· Random access procedures in parallel shall not be supported for a UE;

-
If a new random access procedure is requested (either by UE or network) while another RA procedure is already ongoing, it is up to the UE implementation whether to continue with the ongoing procedure or start with the new procedure;
With respect to the RA procedure on SCell(s):

· The eNB initiates a non-contention based  random access procedure only via a PDCCH order for an activated SCell. This PDCCH order is sent on the scheduling cell of this SCell. Random Access resources can be configured for each SCell in sTAG.;

· Upon new UL data arrival the UE shall not trigger an random access procedure on an SCell;

· Upon reaching the maximum number of transmitted preambles:

-
MAC does not indicate it to RRC i.e. RLF is not triggered;

-
UE will not report this condition to eNB;

With respect to pathloss reference handling:

· The pathloss reference handling of pTAG follows REL-10 principles;

· For each uplink in an sTAG, the SIB2 linked downlink of the SCell is used as a pathloss reference cell;



With respect to power headroom reporting:

· When transmitting PRACH on a cell, the power headroom reporting indicates virtual power headroom for that cell i.e. power headroom reporting relies on REL-10 principles;

NOTE:
 Timing advance grouping is performed without requiring any additional UE assisted information.. There will be no radio link monitoring for SCells. Random access response is scheduled via the RA-RNTI on PCell and preamble coordination for random access response scheduling is left up to network.
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1. Overall Description:

RAN2 would like to thank RAN1 for the response in LS R1-114459. Based on the response and further RAN2 discussion, RAN2 has taken the following decisions w.r.t. RACH access on an SCell in an sTAG:

· In an sTAG multiple SCells can be configured with RACH resources and the eNB may order RACH access on any of those SCells

· The Msg2 in response to an SCell preamble is transmitted on the PCell using RA-RNTI that conforms to Rel-8. Grant in Msg2 is valid for the SCell in which the preamble was transmitted.
-    Any required preamble coordination is up to the network 

· UE stops RA preamble transmission on an SCell when reaching PREAMBLE_TRANS_MAX (failure case)

RAN2 would also like to inform RAN1 and RAN4 about the following additional decisions related to the CA enhancements WI:

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

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

3 We will not introduce RLM on SCells

4 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.

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

2. Actions:

To TSG RAN WG1 and TSG RAN WG4:


RAN2 respectfully requests RAN1 and RAN4 to take note of the above agreements.
3. Date of Next TSG-RAN2 Meetings:

TSG RAN WG2
Meeting #78
21 – 25 May 2012
Prague, Czech Rep

TSG RAN WG2
Meeting #79
13 – 17 Aug 2012
Tsing Tao, China
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