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1. Introduction
In RAN1#68bis meeting, following working assumptions have been made on PUSCH DMRS enhancement in Rel-11 [1]:
· Alt 3: A RRC configuration includes the following RRC defined UE specific parameters, {VCID, cinitCSH}.
· VCID is used to derive base sequence
· cinitCSH  substitutes cinit in the CSH initialization (nPN(nS))

· This could be revisited after checking if Alt 3 supports the four cases in the table, the range of the cinitCSH that needs to be signaled, and other relevant aspects.
	Config.:
	Supported by Alt.2?
(Alt.1 supports all configurations)
	(BSIUEA,CSHUEA), (BSIUEB,CSHUEB)
	Supported orthogonality:
	Supported interference randomization:
	Area splitting gain?

	1a
	Yes
	(A,A),(A,A)
	CS (same BW)
	SGH
	No

	1b
	Yes
	(A,A),(A,A)
	OCC (any BW)
	No
	No

	2
	No
	(A,A),(B,A)
	OCC (any BW)
	Different BSI
	Yes

	3
	No
	(A,A),(A,B)
	CS (same BW)
	Different CSH
	Yes


Table 1: Summary of DMRS configurations.

There also has been an unresolved FFS part for PUSCH DMRS enhancement from RAN1#67:

· FFS whether configuration is semi-static or dynamic

In this contribution, we further discuss the remaining issues for PUSCH DMRS enhancements with the clarification of the RRC parameter details based on the working assumption of Alt 3.
2. Clarification of RRC parameter details
For UE-specific RRC parameters {VCID, cinitCSH} of Alt 3, the virtual cell-ID (VCID) parameter is captured from proposals for Alt 2 [1]-[4], and the other parameter of cinitCSH is captured from proposals for Alt 1 [1],[5],[6].
For the VCID parameter to derive the base sequence of PUSCH DMRS, it is shown that there is no fundamental difference between Alt 1{NIDBSI, DSSBSI} and Alt 2{VCID}, and the group has reached a consensus of adopting only VCID is UE-specifically signaled to derive the base sequence without signaling of additional DSSBSI. As explained in [3], a VCID(0 to 509) can be simply chosen to generate any wanted base sequence, e.g., the same as the legacy base sequence for MU pairing between Rel-11 UE(s) and legacy UE(s). Here, Rel-11 UE uses its serving cell-specific Dss (0 to 29) for generating its fssPUSCH as the current specification, with replacing the PCI with such VCID to derive the base sequence.
Since such VCID can generate any wanted legacy base sequence (as Alt 1 could also do the same), Alt 3 has exactly the same capability as Alt 1, in terms of parameter flexibility. Therefore, the four cases in Table 1 can be supported by Alt 3, as did by Alt 1.

Proposal 1:  Confirm the working assumption of Alt 3 for PUSCH DMRS UE-specific RRC parameters as {VCID, cinitCSH}.

3. Dynamic switching of PUSCH DMRS for CoMP
For CoMP UEs, an uplink DMRS needs to be generated by using receiving cell’s ID according to the scheduler’s decision, and the generation of DMRS is desired to be dynamically indicated to use which cell-ID (VCID), in order to provide enough scheduling flexibility in MU pairing. For instance, a CoMP UE located at the cell-border region between cell A and cell B may have multiple PUSCH DMRS configurations for each cell by RRC signalling, and sometimes dynamically co-scheduled with a UE in cell A, or with a UE in cell B, according to channel conditions and other network side conditions.

Proposal 2: To provide enough scheduling flexibility in MU pairing, DMRS dynamic indications for UL-CoMP need to be supported.

One possible way of providing such dynamic indication is the utilization of the current uplink-related DCI format(s). Specifically, 1 bit indication of PUSCH DMRS seems sufficient to be included in the uplink-related DCI considering the signalling bit overhead and aligning with the DL-DMRS decision. At least for consideration with legacy UEs, it can be considered that one state should be set to a fallback mode corresponding to generating the legacy base sequence and the legacy CS hopping pattern by serving cell’s ID.
Based on the working assumption of Alt 3 with parameters of {VCID, cinitCSH}, the operation of such dynamic switching of PUSCH DMRS can be described as follows.
· A UE can be RRC configured with two sets of PUSCH DMRS parameters, which are {VCID1, cinit,1CSH} and  {VCID2, cinit,2CSH}. 

· The UE uses its serving cell specific Dss (0 to 29) for generating fssPUSCH (as current spec.) with replacing PCI with VCIn (0 to 509), to derive the base sequence

· For the same index n, cinit,nCSH (0 to 541) substitutes cinit in the CSH initialization (nPN(nS)) to derive the CS hopping pattern 

· UL-related DCI format(s) can indicate which set shall be used for generating base sequence and CS hopping for the scheduled PUSCH DMRS, out of the two sets

It can be FFS whether the dynamic 1 bit indication is explicitly added in UL-related DCI format(s), or implicitly mapped to a certain current bit field in UL-related DCI format(s), e.g., embedded in the table for nDMRS(2) and OCC, or reusing some other bit field not to be used for CoMP operation, etc.
Proposal 3: Considering the signalling bit overhead, 1 bit indication of PUSCH DMRS seems sufficient to be included in the uplink-related DCI format(s).
4. Conclusion
We discussed in this contribution the PUSCH DMRS enhancement issues in Rel-11. The following proposals were given based on the discussion: 
Proposal 1:  Confirm the working assumption of Alt 3 for PUSCH DMRS UE-specific RRC parameters as {VCID, cinitCSH}.

Proposal 2: To provide enough scheduling flexibility in MU pairing, DMRS dynamic indications for UL-CoMP need to be supported.

Proposal 3: Considering the signalling bit overhead, 1 bit indication of PUSCH DMRS seems sufficient to be included in the uplink-related DCI format(s).
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