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1 Introduction
This document discusses two issues of message 3 for RACH behaviour.  One is SRS transmission in message 3. The other is UE internal pipeline processing around message 3 transmission. 

2 Discussion

2.1 SRS transmission in message 3
RAN1 discussed to multiplex control information in message 3 is a problem for eNB as he doesn't know who is sending message 3 in contention based RACH procedure. Therefore, RAN1 agreed R1-084699. 

We identified similar problem for SRS in case the resource allocation is not overlapped with SRS bandwidth region. As agreed in R1-084600, UE reduces one SC-FDMA symbol for PUSCH transmission in the following condition in order to transmit SRS.

(if UE is configured to send PUSCH and SRS in the same subframe) or (if the PUSCH resource allocation even partially overlaps with (the cell specific SRS subframe and bandwidth configuration))

If the allocated PUSCH is overlapped with SRS bandwidth configuration, eNB always knows one SC-FDMA symbol is reduced. On the other hand, if the allocated PUSCH is not overlapped with SRS bandwidth configuration, whether one SC-FDMA symbol is reduced or not depends on whether SRS is configured to send SRS in that subframe for this UE. Then eNB has a problem for message 3 reception as he doesn't yet identify which UE is sending message 3.

We identified three solutions:

Option 1. In the message 3 of contention based RACH procedure, UE only follows SRS region. (If allocated PUSCH and SRS region are no overlap, UE uses full 1ms subframe). SRS transmission in that subframe is dropped.

Option 2. In the message 3 of contention based RACH procedure, UE behaves as if SRS region is full bandwidth(In spite of the allocated PUSCH and SRS region are no overlap, UE uses -1 SC-FDMA length subframe)

Option 3. eNB only allocates message 3 either RBs overlapped with SRS region or non SRS region subframe (No new UE function is required).

Although option 3 does not require any new function, eNB cannot allocate message3 to the RBs which partly overlapped with SRS region. This causes more restriction for the message3 allocation. Option 2 has demerit to reduce one SC-FDMA symbol in spite of SRS bandwidth. Therefore, we propose to take option 1.
Proposal: In the message 3 of contention based RACH procedure, UE only follows SRS region.
2.2 Pipeline processing around message 3 transmission

In the last RAN1 meeting, RNTI session discussed PDSCH reception around message 3 and the following is recorded in the offline summary of RNTI discussion, R1-084505.
Following is further discussion. 

UE may not transmit PUCCH/PUSCH in a subframe before message 3 transmission and UE may not transmit PUCCH/PUSCH in two subframes after message 3 transmissions.

Proponent should clarify the pipeline issue.

We clarify above issue in this section.

The timing relation between PDCCH/PDSCH reception and PUCCH/PUSCH transmission in normal case is described as following Figure 1. The PUCCH/PUSCH corresponding to the PDCCH/PDSCH in the subframe n is n+4.
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Figure 1  Timing relation between PDCCH/PDSCH reception and PUCCH/PUSCH transmission
On the other hand, message 3 transmission has the relation that the PUSCH corresponding to the PDCCH/PDSCH in the subframe n is n+6 or n+7 in FDD as described in Figure 2. The subframe to send message 3 PUSCH could be delayed further in TDD depending on DL/UL configuration. In the following, we explain the case of n+6.
In downlink n+1 subframe, the corresponding transmission of PUCCH/PUSCH is n+5. The earlier received message 2 reception at the subframe n activates the transmission of message 3 in the subframe n+6. Therefore, the ordering of the processing is overtaken. Correct implementation of this behaviour is complicated for the UE. 
In downlink n+2 subframe, the corresponding transmission of PUCCH/PUSCH is n+6. Therefore, it overlaps with message 3 transmission. So it is not possible to send PUCCH/PUSCH.
In uplink n+4 subframe, the corresponding reception of PDCCH/PDSCH is subframe n. This is the reception of the message 2. Therefore, to send Ack/Nack is not possible in this subframe.
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Figure 2  Timing relation between message 2 reception and message 3 transmission
Although we explained in the case n+6, similar discussion is applied also for n+7 and TDD. In addition, PHICH reception impacts the non-adaptive retransmission. 
Therefore, we propose the followings are agreed and recorded in the minutes. 

- UE may not receive PHICH/PDCCH/PDSCH correctly during 3 subframes after the reception of message 2.

- UE may not transmit PUCCH/PUSCH correctly during 3 subframes before the transmission of message 3.

3 Proposal
We propose the followings.
(1)  In message 3 of contention based RACH procedure, UE only follows SRS region.
(2)  UE may not receive PHICH/PDCCH/PDSCH correctly during 3 subframes after the reception of message 2.

(3)  UE may not transmit PUCCH/PUSCH correctly during 3 subframes before the transmission of message 3.

If agreeable, we provide CR for (1). We propose (2) (3) are recorded in the minutes.
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